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Tlis Scientif ic Method Unit’ varies from the other curriculum guides 
produced by the elementary science committee in that it stresses process 
rather than content . it is an attempt to show the teacher various methods 
in presenting the process approach to students. It is hoped that these 
techniques he applied to the existing and future elementary science units 



produced in Bethlehem. The committee suggests that the lessons in the 
Scientific Method Unit be studied during the first few weeks of school. 

The lessons are short and can be completed in a few science class periods. 

It can serve a two-fold purpose - orient the pupil to the process of inquiry 
and provide the teacher with material during the "getting ready" period of 
the school year. 



Process is often referred to as the "skills" of science , the "activities" 
of science and the "key" operations of science. One cannot teach process or 
content alone. A good science program must offer both to the learner. The 
science cannot, be taught in isolation! when we teach content we 
must help children learn an organized structure of content. 

Process refers to such operations ass classifying, inferring, observing, 
predicting, interpreting data, estimating, measuring, using numbers, experi- 
menting, and controlling variables. The chart on the following page classi- 
fies activities to the one or more operations that are involved. It is not 
important to have children learn this terminology, but rather to/be able to 
apply these learnings to new situations. Obviously, this method can be 
applied to all areas of our school, curriculum. 
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ACTIVITIES 



1. Leading Questions 
Materials s 



Procedure s 
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Kindergarten 

Let's wa tch the se jars* 
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Three jars,, three cotton halls,, one mashed 
banana, one chopped carroty one chopped onion 

Place the banana,, carroty onion,, and a cotton 
ball, in each of the jars* Do not cover the 
jars. Include a cotton ball in each jar. Place 
the uncovered jar in a warm place* What do the 
children think will happen? What are the pre- 
dictions of the children? 



2. Leading Questions 
Materials s 
Procedure s 



Note to teachers 




Allow approximately two days for observation* 
After conclusions are formed,, discuss the 
results. Why does only the banana jar have 
flies? What kind of flies are they? Are fruit 
flies a good name for these insects? Why? Why 
does mother cover food? Why are garbage cans 
covered? What would banana peels do to our 
playground? Other fruit? 

What holds it up? 

9" x 12" sheets of paper 

Demonstrate the construction of a simple fold 
airplane. Then allow time for children to con- 
struct airplanes. When construction is complete, 
go outdoors. Face the children into the wind. 
How does your airplane fly? Does it go far? 

Try again. Face the children away from the wind. 
What will happen? Will it go better? Why? 
Discuss results. 



If the children are put in a single line the 
results will be uniform. Use this prediction 
exercise on a relatively windy day. 
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1 Leading Question i 



Materials 



Procedure s 



Note to teachers 



4. Leading Questions 



Materials s 



Procedure 



What can our hands toll us? 
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Crayons, pencils, nuts, rubber band, string, 
buttons, chalk, money, types of vegetables, 
covered shoe box with holes in sides 



Place one of the above objects in a closed 
box. Select a child to insert his hand into 
the box. (See illustration.) Can he name 
the object he is touching? Examples What 
would tell him it is a rubber band and not a 
piece of string? 



Do not let the children see the objects you 
intend to use. 




How does the thermometer help us dress? 



Giant the.rmometer, poster board, colored 
construction paper 



Assemble the children in a group so that the 
giant thermometer is easily visible. Use a 
piece of tape or other non-permanenu marking 
to indicate room temperature. Take the class 
outdoors and note outdoor reading, C-uide the 
children to discover rise and fall of the 




















mercury o Do this daily for one week* By the 
end of the week many children should be able 
to predict rise or fall for the outside reading. 



Dis cus s ion points s 

•How the thermometer helps us— 

Relate types of clothing to the season 
Discuss temperature and clothing 

Place five (5) homemade thermometers on a 
bulletin board and label with the days of 
the week. Using the giant thermometer take 
the outdoor reading each day. (Teacher must 
do this., children are to note rise and/or 
fallo) Return to the classroom and use the 
colored construction paper strips to record 
the correct reading on the homemade thermom- 
eter*, At the end. of the week the children 
•will have a record of their readings . Simple 
comparing questions may be posed such ass 



Which day was hottest? Point to the 
thermometer 0 

Which day did the thermometer fall the 
most? 



Extended Study; If bulletin board space per- 
mits., the teacher may wish to have pictures of 
various types of outdoor clothing available 
and discussion may result in a class choice of 
appropriate outdoors clothing for that day„ 

The picture may he mounted along with the 
thermometer o 



Note to teachers It may he necessary to take the reading at 

different times each day to show a great 
temperature change. ' Initially., the teacher 
may use ice to cause a great rise or fall. 
(.Blowing on the bulb of the thermometer will 
also show an increase in temperature.) 
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5* Leading Questions 



Materials s 



Procedure s 
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6, Leading Questions 



Procedure s 



Note to t-eacher s 




Are you, here? 



Cut-outs of "boy figures and girl figures, 
a bulletin board for graph display 



Ask the children to observe how many class- 
mates are absent* For each absentee place a 
figure on the graph 0 Use the graph daily for 
one week* What day were most of the boys and 
girls absent? What day show most boys ‘were 
absent? Girls? 
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TueSo 



Wedo 



Thurs * 



Fri « 



Can we touch shadows? 



Group the children into pairs. Select a 
sunny spot on the playground and have the 
children shake hands. How do their shadows 
look? Are their shadows shaking hands? 

Try to shake hands with their shadows* Can 
they touch shadows? What happens when they 
try to touch shadows? Permit the children 
to experiment touching fingers, shoes, arms, 
etc. Later classroom discussion should 
involve the results they discovered while 
experimenting with their shadows* 



Use an X and have the children make their 
fingers* shadow touch the X* Using a stone 
ask them to encircle the stone with their 
hands ■ shadow » 
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7 <• Leading Question s 
Materials s 

Procedure s 



Note to teacher; 

8. Leading Question; 
Materials s 
Procedure s 



Note to teacher; 

9« Leading Question; 
Materials ; 

Procedure ; 



Note to teacher; 



How can shadows play? 

nwMWwraini mm ■awiMvmn^a KWnD xpmuJwww 

Chalkboard * chalky straws,, paper * glue,, 

150 or 100 watt bulb or filmstrip pro- 
jector 

Instruct the children into making "stick 
puppets". They may construct their stick 
puppet by drawing their own figure or 
cutting a picture from a magazine. Glue 
the "puppet" to a straw* The background 
for the puppet play will be the chalkboard * 
on which a house* tree* boats, and water 
may be drawn* Have the classroom dark and 
shine a light on the chalkboard* Place the 
light several feet from the board* Arrange 
the children and their puppets halfway be- 
tween the light and the chalkboard. Let the 
children make their puppets perform as shadows 



The children might want ways to experiment 
further with what shadows do. 

How can we group thin gs? 

Pencils* balloons* and beads 

Arrange the children in a circle. Place in 
the middle of the circle the materials for 
this experiment. Ask the children how they* 
might arrange these articles into groups. 

Have a child arrange one group. Ask for 
another way to group these articles. 

Suggested groupings; Color* size* similarity* 
weight* and use. Save these articles for 
follow-up activity. 

What things can you carry home? 

Use same materials as in activity 8 and 
include one chair* potato* carrot* orange* 
coffee can* a large ball 

Encourage the children to select three objects 
and to demonstrate how they would carry these 
three home. Place the objects they can carry 
in a designated place. 

Add these objects to the box and use again for 
the following activity. 
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.10 « Leading Questions 



Materials s 



Procedure ; 



11, Leading Questions 



Materials; 



Procedure : 



Note to teacher: 



12, Leading Question: 



Materials s 



Procedure s 



Note to teachers 






What will fit into the box,, hut notXaU 
through the hole? 



A cardboard box, one foot square 9 open at 
the top ’with a one inch diameter hole at the. 
bottom * Use the same materials for classi- 
fying as used in the preceding activities 
but now include several walnuts wooden 
blocks, two erasers 



Allow the children to make, their classi- 
fication of the things that will fit into the 
box but will not fall through. After they, 
have chosen an item* allow them to try their 
choice * Some may find by putting the pencil 
a certain way in the box.* it will fit through 

the hole, another way it will not. Using the 
+ _ # <1 



same objects., let the children suggest class’* 



5i‘ 



f ying ideas , Example : Can we sat it? uan we 

play with it? 



How are objects on your tables alike? 

t — T:tm r. HpBMarotiBi i pfawa-wwDi t»iwrmcw»T»»K w»«ri-« ss-a* 



Blocks, beads > marbles,, buttons ^ boxes., 
balls {’all objects of various sizes and 
colors ) 



Have experimental materials in sufficient 
quantity so that each table of children can 
see and feel the objects • 



Through questio ning techniques, not telling ^ 
guide the children to classify the objects in 
the following ways: shape > color., size (large 

or small),? hard., soft, rough., smooth. 



Children should realize that: objects of 

various shapes may be grouped together when 
they are grouping by color. 



Which colors belong together? 

. -« -~-r .TWIWIWCTWi WMU. CJr . i- M ' mwg wimuM - "*W **■ 



Yellow, , green, red pencils | yellow? green., 
red deflated balloons ; yellow, , green, red 
beads 



Have the children sit in a circle with the 
above objects placed in the center * Encourage 
the children to select a set. of yellow, green } 
or red objects and put them in a designated 
place « How do these look different? Would you 
put the balloons with the beads? Why? 



At the end of this activity place the objects. in 
a cardboard box for fellow- up into next activity. 
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GRADE 1 
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ACTIVITIES 



1« Leading Questions 
Materials s 



Procedure ? 
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What do you eat for "breakfast? 
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Grade 1 



Different colored papery experience chart 
paper j, small squares of construction paper ~ 
2 colors 



Ask the children if they would like to find | 
out what other children's favorite "breakfast ) 
foods might be. Suggest they interview second i 
grade children. Ask if they think, their \ 
favorite foods would he the same as second | 
graders o Discuss their opinions. Be sure to t 
emphasize the need for more information in | 
order to make predictions. j 



Teacher-pupil planning will he. necessary in | 

order to set-up a committee to approach second i 

grade for information needed. Inform and plan j 

with the other teacher,. In order to make com- j 

parisons the first; graders must have the same j 

number of second graders participating in the I 

activity. Collect the data and graph it. ' 

Compare the results with the predictions. 

Perhaps the children might continue making 
predictions and interpreting data hy collecting 
information from the other grades. 

2. Leading Questions What are your two favorite breakfast, foods ? 

Materials? White paper,, experience chart paper., chalkboard, 

small squares of construction paper 2 colors 

Procedure? Without any discussion ask the children to 

write their two favorite breakfast foods. 

Collect the papers. Next.* ask how many wrote 
eggs? How many wrote toast? Which food do 
you think was named most? Ask their reasons 
for their answers. Suggest checking the 
papers to find out which food was named most. 

Have the children interpret the data they 
have received. List, the different types of 
foods on the chalkboard. Use tally marks to 
determine which two foods were mentioned most. 











Have the children graph this information on 
experience chart paper , by pasting a small 
square of construction paper of the same 
color-, every time the food is mentioned. 




Leading Question: 
A. Materials: 



Procedure s 



Note to teacher: 



Does ice melt f aster in -wate r _or air? 

30 paper medicine cups, ice, cold water, 
cups of different sizes, paper towels, ice 
chest, thermometer 

Discuss the importance of using the same size 
ice cubes. Ask the children to pour cold water 
into the different sized cups. If two cubes 
are not available for each, child, leave several 
in the air at different places around the room. 
Have the child place the other cube in his 
container. Then have the children, compare the 
melting time. Distinguish the melting time 
results by recording the time on an experience 
chart • 

Some child may suggest +, hat the water is 
warmer than the air. Use the thermometer 
and let him compare the temperature of the 
air and the water. 

Extended Study: If interest is shown concern- 

ing amount of water used, the child may be 
interested in whether or not the amount of 
'water makes a difference. 








1 



B. Materials : 



Paper medicine cups,, ice. water, different 
size cups,, paper towels 



Procedures The children might he divided into groups, 

each member using a different volume of water, 
hut using .ice of the same size. Using a har 
graph on the chalkboard use time compared to 
the volume of the four different cups. 




4 . Leading Question: What can we measure? 

Materials: Yardsticks, 12 " rulers, popsicle sticks 

Procedure : Display the various measuring instruments o 

Question the sizes of these instruments. 

What are they used for? Encourage the chil- 
dren to measure a long distance, such as the 
length of the room* Let the children measure 
the distance using the different measuring 
instruments. Did it take more or less pop- 
sicle sticks than rulers, yardsticks? Did 
it take more or less rulers than popsicle 
sticks, yardsticks? Why? Interpret the 
results in a variety of ways. 
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• Leading Questions 
Materials s 

Procedure s 



Note to teachers 



6 o Leading Questions 
Materials: 
Procedure ; 



Note to teachers 



Is an orange and a banana the same? 

Oranges, apples, grapes, bananas, grapefruits, 
limes, pears, lemons 

Divide the class into groups. Distribute 
several pieces of fruit to each group. Ask 
them to group the fruit. Have each group 
explain how they classified the fruit and 
why. Encourage the children to regroup their 
fruits to discover other ways of classifying. 

Suggested ways to classify: 



a. size 
b o color 
c o taste 
d . shape 

What’s different ? 

Books , library 



Have several children arrange the books on 
the library shelf. Discuss their arrangement. 
What can be discovered about some of the books? 
If a child sees a few books that are of the 
same color, guide bird to classify accordingly. 
Conclude that although all the objects are 
books, we can vary classification. 

Extended Study: Inquire if the children have 

any pets. If not, ask them what kind of pet 
they would want. Have the children find 
pictures of their pets to display on a bulletin 
board. Have the children group all pets as 
land, air, or water animals. 

Have each child draw the type of home in which 
his pet lives. Classify accordingly. 

Possible classifications : 

a. fish bowl 

b . aquarium 

c . doghouse 

d. dog bed 
e* box 

Have the children bring in the type of food 
their pet eats. Examine each food. Note the 
differences, similarities. Classify the foods. 




Note to teachers 


Possibly classify according tos 

a, color 
b » texture 

c. smell 

d. wet- (canned food) 

e. dry (in a bag, box) 


7° Leading Questions 


What will cling to a magnet? (Will you stick 
to a magnet?) 


Materials s 


Magnets, chalk, pa x ,or clips, paper, thumb 
tacks 


Procedure s 


Start by using one item, perhaps the' paper 
clips. Allow the children to feel the pull 
of the magnet. Will the chalk cling to the 
magnet? Will the thumb tacks? Will the 
paper? Encourage the children to try other 
items in the room and at home. 


Note to teachers 


Have the children practice recording the 
results of this experiment. See suggested 
procedure. 


8 0 Leading Questions 


Can we measure this room with our body? 


Materials s 


Construction paper, pencils, scissors 


Procedure s 


Encourage the children to express their ideas. 
Introduce the idea of the hands and feet if 
the children do not suggest them. Have the 
children outline one of their hands and feet 
on construction paper and cut them out. The 
teacher should also participate . Measure 
the room using hands, then feet. Each time 
compare the results. Emphasize the differences 
and similarities, pointing out the need for a 
standard unit of measurement. 


Note to teachers 


Stress the need for a standard unit of measure- 
rnent because of the various sizes of hands and 
feet. 


9 <>■ Leading Questions 


Why does butter change its shape? 


Materials s 


Butter, ice, hot plate, two buckets, two pie 
plates 


Procedures 


Put a small pat of butter that is at room 
temperature on a warm pie plate. Do the same 
thing with a pat of butter that was in the 
refrigerator. Have the children touch each 
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one ; and express vh*t they feel. Ask them to pre- 
dict wha* will happen and which one will melt 
find;* State their reasons. As they are melting 
have the children describe what changes are taking 
place# After they have bath melted,, place the 
pie plates in buckets filled with ice. Encourage 
the children to predict what, will happen. What 
did occur? Why? 



10* Leading Questions 



Do turtles receive oxygen from the air or from 

t**in iWNMMil —»*“»*:* «W*WV t ^uvif iip:ptcn *'■« ' ' 11 *1. i m w h w 'i i>m 

the water? kHqw dc turtles breaths?] 

mtt&mm -mvmmwtw n**fV&n Mrv wr*— **» 



Materials t 
Procedure s 



Turtle,, glass jar,* (2^1iter), water 



Place the turtle at- the bottom of the glass jar 
which is 3 A full of water. Observe its movements 
Count, the number of times +he turtle appears at 
the top of the water within a one minute period. 



Extended Study? The class may wish to observe the 
turtle s response to stimuli such ass sound; 
feeding,, temperature change , light; touch. 



The class may be encouraged to observe pets or 
other animals* Prior discussion of possible 
stimuli should be conducted to avoid injury to 
the animal. 



11, Leading Question: 
Materials s 



How t all are you? 



Brown wrapping paper or frieze paper., felt mark- 
ing pens (several colors) 




Key s 
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Sept, 

Jan. 

June 
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Note to teachers 

Leading Question; 
Materials s 

Procedure s 



Note to teachers 

Leading Questions 
Materials s 
Procedure s 



Measure each child and record with a dot on the 
chart* Connect the dots to form a line graph* 
(Repeat Sept.,* Jan*,, June*) Compare heights 
of the children* (Have several children stand 
in f ront of the chart-™move away and compare 
the children to the line graph.) 

Since chart represents actual size and repre- 
sents a year * s growth,, the chart can he cut 
in vertical strips and sent home* 

Can an object sink and f loat? 

Jar^water^ tub or large bowl,, paper cup with 
tiny hole,, Ivory soap,, other non-floating soap 

Permit individuals to try their suggestions* 
Eventually,, place the jar in a position so that 
the mouth is not near the water (it floats)* 
Allow some water to enter the jar (it fills 
with water and sinks)* 

Place the paper cup in the water (will slowly 
sink ) * 

Observe each bar of soap* What happens to one 
and not the other? 

Guide children to realize we must be careful 
in science and not make rash judgments* 

Are , you always the same height? 

Colored chalk,, frieze paper 

Select a child to be measured* Have him lie 
down on the paper and trace his shape* Cut 
out the shape* Compare this to the child and 
his measurements on the measurement chart* 

Take the children outdoors on a sunny day* 

Have the same child face the sun and mark, his 
shadow length* Compare to paper shape* Note 
difference in size* Repeat several times 
during the day* Record the various markings 
with different colored chalk* 

Extended Study; Each, child may mark his 
shadow on several occasions during a given 
day* Begin study of cardinal direction 
using the sun and shadows* Observe other 
shadows; building, posts } trees, cars* 
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1 !i * Leading Questions 
Materials;*, 



Procedure g 



Note to teachers 



15® Leading Question; 
Materials s 



Procedure ; 



Hote to teacher; 



What can we discover by using these objects? 

Water,, large tub or bowl, cork., soap,, ball,* 
ruler, pencil* fork,* spool,, nail,, key, scissors* 
pencil 

Fill the tub with water® Children will prob- 
ably suggest dropping them into the water® The 
two categories (things that float,, things that 
do not float) should be evident to the children. 
If not* repeat the experiment* do not tell the 
children® Allow the children to test any other 
objects that are not damageable by water. Tell 
the children that scientists share their infor- 
mation with others by writing it down® Suggest 
that they think of some way to tell others 
what they have discovered® 

Some suitable way should be devised fco show 
the c las s if ication « 

Extended Study; Vary the amount of water in 
the tub to determine any change in the classi- 
fication of an object® 

Suggest to children that further investigation 
can be made at home and findings reported to 
the class. Individual mimeographed charts will 
serve to record findings. Data may be shown 
by having the children draw pictures® 

What will happen if a weight is put on a scale? 

Large spring balance scale* chalk* chalkboard 

Ask the children to predict what will happen 
If a weight is put on a scale® Have a child 
place a weight on the scale® Compare the re- 
sults with the predictions® Mark the results 
on the chalkboard® .Repeat using a different 
weight. This time have the children predict 
if it will weigh more o:r less than the other 
one® Record this observation® Continue 
using various weights® What conclusions can 
be drawn? 

In order to record the results on the chalk- 
board hold or mount the scale in front of the 
chalkboard® An excellent demonstration spring 
balance scale can be borrowed from, the Central 
Science Materials Library® 
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Extended Study? Peiroit the children to weigh 
various objects in the room. Guide the chil- 
dren to the generalization that the size of 
the object does not indicate its weight. 



l6. Leading Question: 



What happens to a candle when it burns? 



Materials 



Candle , candle holder, match, plate 



Procedure : 






Light the candle and have the children observe 
the candle as it burns. .Does it melt fast or 
slow? Does it stay the same size? Predict 
the amount of time it would take to melt a 
half an inch. Is there any change in the color 
of the candle as it is melting? Does the 
candle change its shape? What happens when the 
drippings cool? To enforce what has taken 
place tilt the candle so that the wax drips 
onto a plate. 
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ACTIVITIES 



1. Leading Question; 



Materials ; 



Procedure : 



2. Leading Question; 



Procedure ; 




Note to teacher; 



Leading Question; 



Materials s 



Procedure 




Grade 2 



Where does -water go ? 

Two jars, one with a cover, each containing 
exactly four inches of water, ruler 

Fill "both jars with an even amount of water. 
Tightly cover only one of the jars and place 
"both jars in a sunny, warm place. For the 
next several days observe and measure the 
amount of water in the jars. With a colored 
crayon mark the water level on each jar. 

What has happened to the water in the covered 
jar? In the uncovered jar? Plot the results 
of the evaporation on a simple bar graph. 

Is time long ? 

Instruct the children to observe how often 
they use time over a 24 hour period of time. 
Through observation they will determine that 
time is lasting. How do they know when to 
eat dinner? What tells them when to watch a 
favorite TV program? How do they know when 
to go to school? How do the children know 
when to take their medicine? How does Father 
know when to stop working? How does Mother 
know when to take a roast out of the oven? 



Although the children cannot read a clock at 
this stage, they can still be made very aware 
of time. 



■•ipe is it? 



Two wide -mouthed jars with screw-on tops, a 
partly-green banana, two unripe tomatoes (green 
or slightly pink). 



Place in one jar the partly-green, unpeeled, 
banana and one small, hard tomato. In another 
jar place only one small, hard tomato. Screw 
the tops on each of the jars very tightly. 

Place both containers in a dark, cool place 
(60°F.). Several days later check to see 

what has happened to the tomatoes. Which one 
is redder? When one of the tomatoes is bright 
red, cut both tomatoes into small pieces. Taste 
them. Which one tastes better? 
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Note to teachers 



b. Leading Questions 



Procedure s 



5» Leading Questions 



Materials : 



Procedure s 



6. Leading Question; 



Materials s 



Procedure : 



9 1 m mmmmm vmmmjmmmnmm 



The tomato wit b, the banana will ripen first . 
This occurs because the green part of the 
banana emits a gas called ethylene * Ethylene 
is used to ripen other fruits, such as melons, 
pears, peaches, and almost, every vegetable. 



Extended Study s Scientists think ethylene 
gas may be given off by flowers, leaves, 
stems, and possibly the tubers from a potato. 
How could the children find out? 



How are we different, yet all. the same? 



Have the children suggest ways to group their 
class then group according to the children's 
suggestions * Lead children to realize that 
large categories are needed, so that all chil- 
dren are included. Suggested groupings s 



cl o 
be 
o . « 



hair ** blond, brunettes, red-heads 
color of shoes 
boys, girls 
d» shoes, sneakers 
e o height 
f» color of eyes 



How large is our classroom family? 



Number line 



Have each child tell how many people are in 
his family (including himself). Have one 
child indicate with his finger on the number 
line the total members in his family. Have 
the child remain at the number line. Let 
another child indicate how many members are 
in his family beginning where the first 
child is pointing. How many members are 
in the two families? Continue the activity 
having a third child begin where the second 
child is pointing. Allow the first child 
to sit down* How many members are in the 
three families? Continue until each child 
in the classroom has indicated the number of 
members in his family* 



Who wil l mak e the d i s cov e ry ? 



Trundle wheel (available in Central Science 
.Materials Library), yardstick, chalk 



Hav 



fou 



the children measure a distance from 



r to eight yards across the front of the 
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7* Leading Question; 



Materials : 



Procedure s 



room* Let them mark only the starting and 
ending points . After they have the expert- 
ence of measuring, ask them to do it again. 
They should not tell you the distance they 
measured. 



Take the trundle wheels and being sure to 
start after the first click, measure the dis- 
tance and identify. 



"How was L able to tell the distance?" After 
the children have started their observations, 
do it again. Let them try it. 



When they discover the clicks and the yards 
are interchangeable, lay the yardstick down 
and use the trundle wheel to demonstrate each 
click will equal one yard. 



Use the wheel in the hall. How many yards 
long is our hall? Why is the trundle wheel 
a good measuring instrument? 



How far can the trundle wheel go? 



Trundle wheel, two poles placed ten yards 
apart joined with cord, hangers (to use as 
surveyor pins, 








n 



Using the trundle wheel, let the children try 
to measure the playground. They most likely 
will lose count of the clicks. 



Using the poles (similar to football) and the 
surveyor pins (hangers), measure the area. 

The pins should be placed by every pole. If 
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Note to teachers 

8» Leading Questions 
Materials t 



Procedures 



Note to teachers 



9» Leading Questions 
Materials s 

Procedure s 











1 



we have six pins and each marks the distance 
of ten yards, how long is our playground? 

Why are these pins helpful? 

The survey pin may he used indoors by laying 
them, on the floor* 



How does ou r nos e he I pus see? 

Onions (chopped), banana , peanut butter , 
oranges , limburger cheese , peppermint candy , 
gum., perfume, sour milk., cake , garlic powder , 
cinnamon , pepper, doves, nutmeg, apple (sliced), 
egg, dry cereal ( odorless ) , bread, potato, bags 
for each article 



The child may use no other sense than his nose 
At a designated place, list the three classi- 
fications o » * o unpleasant, pleasant, no odor* 




x 
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Some children will have different ideas of 
classification (example s perfume won’t be 
pleasant to all). 

Note other ways of classification that may be 
needed to find out the identification of the 
potato, egg (sense of touch). 

When activity is finished let the child test 
inference by naming articles. 

Can we stop nature from moving sol 1? 

Two cardboard boxes, soil for each, aluminum 
foil, rocks 
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After a heavy rain, explore around the build- 



ing. Note the places where soil has been 



washed over the sidewalk, and places from 
which the soil has been removed. Why did th« 
soil wash away here? Why not in this spo* 



vfc? 



Use the cardboard boxes lined with aluminum 
foil. Put. soil in both, and in one box 
place rocks * Run a measured amount of water 
over each, surface. What, are the rocks helping 
to do? What’s happening in the other box? 
Let’s go outside and find places where soil 
is .not washed away. What holds soil in these 



places? 
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Note to teacher; 



10. Leading Question; 



Materials ; 
Procedure ; 



11. Leading Question: 



Materials ; 



Procedure 



MMIMM 



The children might want to note down other 
things they observe in the prevention of 
erosion. 



Extended Study; Use child's suggested ideas 



as to erosion prevention (using trees, making 
a wall, planting grass, growing flowers) and 
let child experiment usefulness of each. 

The results can be recorded as to which 
erosion prevention worked best. 



How are neighborhood helpers alike but 
different? 



Pictures 



Encourage discussion and request pictures of 
neighborhood helpers. For those helpers that 
pictures are not available the children may 
draw the examples. These then may be used for 
bulletin board classification. 



Classification may be le d first into the con- 
cept of work.. Do they work for our city? Our 
government? Our industry? Are they independ- 
ent workers as doctors and dentists? 



Does the teacher wear a uniform? The policeman? 



What helpers come to our home? Which ones 
must we go to? 



After the classification the teacher may 
illustrate the examples on the bulletin 
board. 



What objects will float? 



Three bowls, water, cooking oil, alcohol, 
paper, corks, leaves, sticks, nails, rocks, 
cardboard, pieces of glass 



Have the children drop various objects into a 
bowl of water. Observe which objects sink and 
which objects float. What happens to the paper 
after it soaks in the water for several min- 
utes? Interpret this data on the chalkboard. 



Repeat the same procedure using cooking oil in 
a bowl. Record the data on the chalkboard or 
chart. Do any objects float in the cooking oil 
that did not float in the water? 
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Leading Questions 
Materials s 

Procedure s 
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Using a bowl 'with alcohol,, repeat the first 
procedure o Again * record the data on the 
chalkboard. o Do any objects float in the alco 
hoi that did not float in the water or the 
cooking oil? 



Will aluminum foil float? 

Ihree howls., water., cooking oil* alcohol* 
two pieces of aluminum foil 

Discuss with the children the idea of aluminum, 
foil floating or sinking 0 Record on the 
chalkboard the number that think it will float 
and . the number who think it will sink. Take 
a piece of aluminum, foil and roll It into a 
solid, little hallo Drop the ball into the 
water o What happens? What if the aluminum 
ball were hollow? Question the children if 
they think the hollow ball of aluminum foil 
will float or slnk 0 Take the other piece of 
aluminum foil and fashion it into the shape 
of a boat o Place it on the water o What happens? 

Repeat the above procedure using a bowl filled 
with cooking oilo Is there any notable dif- 
ference? 

Repeat the first procedure us--, ug a bowl filled 
w.xth alcohol o Xs there any difference between 
the oil. and the alcohol.? The water and the 
alcohol? 
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SCIENTIFIC METHOD 



ACT.XVITIES 

I o Leading Questions 
Materials g 

Procedure s 



2o Leading Questions 
Materials ; 
Procedure s 



3» leading Questions 
Materials s 
Procedure s 



Grade 3 



What is net weight? 

Package of pudding,, 2 aerosol cans (l empty 
and 1 full ) j trip balance scale 

Examine the package of pudding and the full 
aerosol can to note the manufacturer's 
stated net weight 0 Provide discussion time 
for discovering how to determine net weigh to 
Allow suggestions to be tried. If necessary,, 
suggest the use of the scale. Steps s 

a. Weigh the full package and make a 
note of the weight, 

b. .Remove the contents 9 weigh and note, 

c. Subtract the weight of the empty 
liner from, the weight of the liner 
filled with pudding,, the remainder 
is the net weight, 

d. Compare printed net weight to cal- 
culated net weight, 

e. Discuss the reasons the manufacturers 
state the net weight, 

f. Repeat procedure using the two (2) 
aerosol cans. 

Extended Study; Calculate the net weight of 
other packaged or " nned goods. 

Is new falling snow clean? 

Snow,, 2 quart containers ,, filter paper 

Collect a quart of freshly fallen snow in a 
quart container. Allow it to melt. Pour 
the melted snow (water) into the other quart 
container through a filter. Observe, Was 
there dirt on the filter paper? Why? 

"Hey, Buddy, have you seen my snowman?" 

<w * w , ll | " l1> i n i , i > i u — 



Snow 

The class can build a snowman in the school 
area. Through observation and recording of 
the data,, the childreh can become aware of 
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Leading Questions 
Materials s 

Procedure s 



Note to teachers 



how weather effects snow* Record the 
following information on a chalkboard or 
poster board immediately after the snowman 
has been constructed^ 



a. Height 

b , Width 

Co On what kind of a day does it melt.? 
do Does it melt the same amount (inches) 
every day? 

e 0 What is the temperature when it melts? 
f. Does it melt more on one side than the 
other? Why? 

go Does it melt more at the top or the 
bottom? 

Se en any bugs lately? (A winter activity) 

Wide-mouthed quart jar., funnel,, lamp., (rubbing 
alcohol and glycerine optional). 

Collect leaves,, grass,, bark from decayed logs, 
and other plant life which may be found under 
the snow* wooded areas, and school grounds. 
Place all collected material in the funnel 
which is placed in the mouth of the jar. (if 
the insects are to be preserved, add a solution 
of half alcohol and glycerine to the jar,) 

Next, place a lighted lamp in such a way that 
the heat from the bulb will fall on top of the 
material. This arrangement will dry the mater- 
ial from the top down. Ask the children to 
speculate as to what will now happen. 

As the material warms and dries out the insects 
revive and move down to a moister (?) area, 
eventually falling down through the stem of the 














5 o .Leading Questions 



Materials s 



Procedure s 



Note to teacher; 



Mar y,, Ma ry, Quite 
Garden Grow? 



Contrary ,v Why Does Your 



One \ gallon plastic bleach bottle, sandwich 
size plastic bag, cellophane tape,, rectangle 
of 3/16 inch plywood or similar material,, 
paper towels 



Gut out plastic bottle as shown in illustration 
number 1 „ Cut the bottom from the plastic bag, 
forming a tu'be 0 Fold the paper towel to fit 
snugly inside the plastic and insert toweling 
into the plastic bag, extending out several 
inches on the other end 0 



Use the cellophane tape and attach the bag and 
towel to the plywood » Place one strip of tape 
along the center line (see illustration num- 
ber 2 )<> This forms the germination chamber* 

Place the seeds along the center line of the 
germination chambero The tape along the 
center line must be tight enough to keep the 
seeds from dropping through but at the same 
time allowing room, for the roots to decendo 
Next, lightly tape the top of the chamber in 
place o 

Fill the plastic bottle with water » Place the 
germination bottle in the chamber with the 
exposed end to the towel in the water » The 
toweling will serve as a wick supplying the 
moisture to the seed* Observe what happens » 

Following suggestions can be used for observing 
and determining the data; 

a 0 A bar graph showing the daily rate of 
growth 0 (Can be of particular import- 
ance if more than one type of seed is 
usedo) 

bo A graph showing the days involved in 
the germination for each seed* 

Co Do two of these germination periods at 
the same time exposing one to sun- 
light, the other only to darkness » 
Again, collect, chart, and record data 
collectedo 



6. Leading Question; 
Materials s 

Procedure s 



7„ Leading Question; 
Materials s 

Procedure ; 



Note to teachers 

8. Leading Questions 
Materials ; 

Procedure ; 
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How can we use the number line to tell time? 
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Learning Laboratory K 105 Number Line giant 
clock 



.Refer to manual, which accompanies the Learning 
Laboratory for number line activities. Com- 
pare number line to the clock. Guide chil- 
dren into discovering that the clock is a 
circular number line. 



Extended Study s Ways of telling time long ago. 
Teach the telling of time according to present 
days methods. 

Investigate ways of telling time today. 



What’s in a gl ass of water? 

Glass of water for each child, small cardboard 
tubes 



Have each child work individually and encourage 
experimentation. Some suggested activities 
are listed below; 



1. Try looking through the glass. Are 
objects the same size? (Objects in 
the distance appear thinner. ) Move 
to the right. How does the image 
move? Move the eye closer to the 
glass. What happens to the Image? 

2.o Tilt the glass and not the new position 
of the water relative to the glass. 
Watch the oval shape where the water 
surface meets the glass. Insert an 
open tube and note the height to which 
the water rises. Why? Remove the 
tube. What happens? 

This activity can be varied by .including ex- 
tended experiments involving floating and 
dissolving. 

Can weight be changed? 

Two bathroom, scales., preferably with, a large 
dial and not covered by a strong magnifying 
glass 



Place the scales at some convenient location 
in the classroom, and allow the children to 
perform some of the following activities; 



26- 










o 

uc 



mrnmmmmm. 



9* Leading Questions 



Materials s 



Procedure s 



Note to teacher; 



10 o Leading Questions 



Materials s 



Procedure s 



11 « Leading Questions 



Materials s 



Procedure s 



m 
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Weighing selves over a period of time* 
Simple bar graphs could be drawn to 
illustrate weight changes . 

Try changing weight by changing positions 
on the scale. What happens? 

Suggest weighing selves by standing on 
two scales. Does it make a difference? 
Have two children stand on the scale. 

Does their weight total the same as 
standing individually? 

Weigh other objects separately and in 
combination. (Metal coffee cans and 
sand can be used.) Does the sand weigh 
the same on both scales? Why or why not? 



Are heads the same? 



Giant outside calipers , yard stick 



With the calipers $ compare and measure the out.' 
side dimensions of a person's head. Record 
your measurements on a sheet of paper. 



With the yardstick compare and measure the 
outside dimensions of a person's shoe. 
Record your measurements. 



With the yardstick compare and measure the out- 
side dimensions of a person's shoulders. Record 
your measurements. 



Practice scientific writing by having the chil- 
dren properly record their findings. 



How thick is thick? 



Giant thickness gauge,, yardstick.,, meterstick 



Measure and compare the widths and thickness 
of tables., chairs,, door frames., etc. Record 
the information using the proper procedure 
for scientific writing. Repeat this activity 
using the metric system. 



Is it bigger than a breadbox? 

< Mm — x i» i a— a — I,, u 

Giant inside calipers., 1 yardstick 



After measuring the inside measurements of 
boxes,, closets., shelf units,, the inside of 
their desks , etc., have the' children compare 
and record their findings. 
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22 . Leading Question: 
Materials : 



Procedure: 



13 -» Leading Questions 
Materials s 



Procedure : 



Note to teacher: 
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Where does it go? 

A variety of mixtures found in the kitchen 
such as sugar , salt , baking soda, plaster 
of Paris , wheat paste and sand,, iron filings, 
baby food, jars, vinegar, water, cooking oil, 
acetone (available from the Central Science 
Material Library), spoon 

Place one teaspoon of each of these mixtures 
in the baby food jars. Mix these materials 
with some water. Observe what happens. Do 
they dissolve, get sticky, or stay as they 
are? Record the observations. 

Repeat the same procedure using cooking oil. 
What materials dissolved in cooking oil that 
did not dissolve in water? Record their 
findings . 

Repeat the same procedure using vinegar. What 
happens to the baking soda? .Did anything 
dissolve in vinegar that did not dissolve in 
cooking oil or water? Record the observations. 

The same procedure should be repeated using 
acetone. What happens? Did anything dissolve 
in acetone that did not dissolve in the other 
three liquids. Record your findings. 

Compare all findings and discuss the results. 

Why do we close windows d uring a fire drill? 

Four candles, three jars of different size, 
matches 



Light one candle and cover with the smallest 
jar. What happens? What does it tell about 
air and fire? Light three candles and cover 
them with three jars. Which one do the chil- 
dren think will burn the longest? 

Be sure to ask the questions before the candles 
are covered by the jar. Light four candles. 
Cover three of them with the jars and keep the 
one candle uncovered. Which one will burn the 
longest? The shortest? Why? 
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Leading Questions 
Materials s 



Procedure : 



Note to teachers 



Extended Study s Use four candles of different 
thicknesses (i.e. birthday, votive, etc*). 
Light and cover all four wi th jars. Will they 
burn out at the same time? Why not? 

Hov can you tell What is in this box ? 



An assortment of small, ye 11 -known items such 
as chalkboard erasers, chalk, pencils, paper 
clips, bean bags, crayons, thumbtacks, rocks, 
a brick, spoons, cups, balls, soap, piece of 
chocolate, a carrot, several shoe boxes or 
cigar boxes painted the same color 

Prominently display a group of well-known, 
small objects. Take two of these objects 
and place them in two painted shoe boxes* 

After several of the children have ventured 
a guess as to what is in the box, ask why 
they made that guess. Upon what is their 
observation based? What inferences were 
made? 

It may be difficult to separate observations 
from the inferences. Some of the observations 
leading to inferences .may be as follows? 

Recall - The children may recall something 
that they saw before on the table. 

Shape - This may be deceiving because the 
shape of the box will camouflage 
the shape of the object. 

Size - The children can tell the general 
size of the article by the size of 
the box. (The article has to be 
small enough to fit into the box. ) 

Touch - The children can lift the box to 
determine the approximate weight. 

By gently shaking the box, the chil- 
dren may guess by the sound the 
object makes as it strikes the side 
of the box. 

- If an object has an odor, the child 
may be able to associate that odor 
with the particular object. 
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15 » Leading Questions 
Materials s 



Procedure s 
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Divide the class into smaller groups 0 Furnish 
each group with a painted shoe box containing 
an unknown article » Let the children handle 
the boxes and record their guesses « Encourage 
free but quiet discussion at each table as 
every child ventures his guess , After a ten 
minute interval, discuss with each group 
their guesses (inferences) and observations • 
Open the boxes. Review the observations and 
inferences that were made. Which were correct? 
Which were misleading? 

Do we taste what we smell? 

Pieces of sweet and bitter chocolate., vinegar, 
sugar,, sour candy , peanut butter,, apples,, 
jelly,, fruit, dandelion plants, lemons,, limes, 
etc. 

Cut the foods into tiny pieces and place them 
on paper plates. Cut a small piece for each 
member of the class. Divide the class into 
small groups and distribute the food to the 
children. 

Instruct the class to smell the same piece 
of food (e.g. the lemon piece). How does 
it smell? Now smell something sweet. Does 
it smell the same as the lemon? How does it 
differ? Have the children note their infer- 
ences on a mimeographed chart Tell the 
children to taste the sample. Does it 
taste like it smells? Note the findings 
on the chart. 



Note to teachers In addition to sweet,, sour,, and bitter , how 

many other ways can the children discover to 
classify taste? What will happen if the chil- 
dren hold their noses and swallow? Can the 
food be tasted? 
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l6o Leading Question: 
Materials : 



Procedure : 



17 o Leading Question: 
Procedure s 
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How are animals similar? 

Live insect specimens , bio-plastics (available 
from the Central Science Materials Library), 
stuffed mounts (if possible), pictures, 
drawings,, cutouts 

How are these animals the same? How are they 
different? Lead a discussion as to how the 
children could classify these animals. The 
children might suggest classifying them, by 
those that fly, walk or crawl, have legs, 
live in water, lay eggs, etc. List the classi- 
fications on the chalkboard. Permit the chil- 
dren to examine the specimens to see how they 
walk, those that have antlers, etc. What 
other ways can these animals be grouped o;r 
classified? 

Is lunch time work? 

Have the children name all the activities they 
did during the day. List these things on the 
chalkboard. How can these activities be 
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Note to teacher: 



18. Leading Question: 
Materials s 



Procedure s 



Note to teacher: 



19. Leading Question: 



Materials : 



Procedure s 



classified according to things that are 
similar? (Following discussion). What 
things are for comfort? What things are for 
pleasure? What things are to help us work? 

This classification activity may "be done com- 
bining the activities the child had during 
the day and the objects used, or with just 
the objects used or the activities performed. 

Is a pint a pound? 

Trip balance scale, two (2.) pint jars., sand, 
water, cotton, shavings from the pencil 
sharpener , lead filings, dried vegetables 

Fill one pint jar with water and the other 
with sand. Place them both on the scale. 

What happens? Remove some of the sand from 
the one jar until it is equal in weight to 
the other jar. How much more water does it 
take to balance out the weight of the sand? 
Plot your results on a simple bar graph. 

It is important for the children to discover 
that the size of the container does not 
determine its weight. 

Repeat the above procedure using the other 
materials. Allow the children to suggest and 
try various other materials. ( i . e . flour, 
sugar. ) 



Will the movements of the fish change if the 
water temperature changes? 

Goldfish (l), large jar for fish, large bowl 
or ice bucket, ice 

Place fish in large jar. Water should be room 
temperature. Record thermometer reading. Ob- 
serve movements of the fish and record. Place 
jar into ice bucket. Allow five ( 5 ) minutes 
and again record water temperature. If water 
temperature has not changed wait an additional 
five ( 5 ) minutes. Observe and note the move- 
ments of the fish. 
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20 o Leading Questions 
Materials ; 



Procedure : 



21. Leading Question: 
Materials s 



Procedure : 



Do animals respond to stimuli ? 

Goldfish or guppies (no other tropical fish), 
paper clips , marbles or small pebbles , glass 
container for fish., flashlights, fish food 

Have a bowl with one (l) fish placed in a 
readily observable position. Allow children 
to suggest various stimuli which are non- 
injurious and allow them to observe and record 
responses. The following suggestions may be 
used in addition to those suggested by the 
childrens 

Drop a marble or small pebble into the 
water. 

Shine a flashlight into the water. 

Sprinkle food in the water. 

Tap gently on the bowl. 

Lower paper clip on a string. 

The stimuli response should be repeated to 
determine whether response is constant. 

Would other fish respond in the same way? 

Goldfish, paper clips, marbles or other small 
pebbl.es/glass containers for fish, flashlights, 
fish food, mimeographed chart for each child 

Divide the class into small, groups. Provide 
the above materials for each group. In 
addition, have each child record his obser- 
vations on the chart. The previous procedure 
should be followed by each group. 



Stimulus 


Response 
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Leading Question: 
Materials s 

Procedure: 

Note to teacher: 






Group findings should he reported to the class 
and conclusion drawn. Discussion should bring 
out the reason for multiple observations. 
Encourage individuals to study and observe 
other animals. 

How can objects of likenesses be compared? 

<m * “ n i»i i i — ■ » i ■ r&mmm *mm wwnwn»WHi»M » wi >f >|WH mttnmm mm mmmmmmmvtmmmm mm » WHTIII 



Graph paper or teacher-made grid forms dupli- 
cated,, pencils or crayons , various colored 
objects 

Numerals may be used in the vertical axis to 
represent the number of objects (balls, blocks, 
pencils, buttons) while colored objects 
representing groups will be placed on the 
horizontal axis. Procedure may be reversed. 

Encourage children to read number line instead 
of block counting. For neater work, have 
students skip every other vertical line and 
color one half of the square on both sides of 
vertical axis used. Information can be set up 
in table form on board before attacking graph. 



No. of buttons C ol ors 

0 Black 

1 Brown 

2 

3 Red 

4 

5 Green 

6 “•*> 

7 

8 Blue 

^ on m» 

10 White 



Which color has the greatest number of buttons? 
(White) How many? (10) How many blue buttons ■ 
are there? (8) Are there any colors with less 
than three buttons? (Brown and black) Is 
there any color with no buttons at all? (Black) 
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No. of 

objects 

(buttons) 



Color 
groups », 




Colors may 
be used 
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23. Leading Questions 
Materials 2 

Procedure s 




Ask if there is anything else in the classroom 
that can be recorded in table or graph form. 
Encourage groups to plot their own suggestions. 

What makes a current? 

Two (2) milk bottles., food coloring* warm 
water* cold water* a 3 x 5 card 

Fill the two milk bottles with water — one 
cold, the other warm. Add and mix thoroughly* 
a little food coloring to the bottle of warm 
water. Put the 3 x ) card on the top of the 
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milk bottle containing the cold waters turn I 

the bottle upside down and place on top of { 

the other bottle* (Illustration) Remove 
the card. What happens 2 Why? Reverse the j 

position of the bottles and observe the action. j 



Extended Study s Repeal: this experiment using 
salt water and fresh water* 
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24, Leading Question; 
Materials s 



Procedure; 



Note to teachers 



Can we swallow up? 

W— I* w i i n m I I I II MP wm: ■■ i . 1 I I 'I mu i wwwft l 

Paper cups , straws, water, seedless grapes 
(or other soft fruit), pillow 

Select several "boys and girls for this 
experiment.. Use the pillow as a base and 
direct the children, one at a time, to stand 
on his head* Once the child is in this 
position, proceed to feed him "bits of the 
fruit* Repeat this experiment with the 
straws and the paper cups of water. What are 
the results? Can the children swallow up? 
Why? 

Girls should wear shorts or leotards for this 
experiment * 
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ACTIVITIES 

1. Leading Question: 
Materials : 

Procedure : 



Grade 4 j 

— ■ ■ 

How can we present our infoimation? 

¥ | 

Poster board, felt marking pens (several colors) f 

or crayons, thermometer (outdoor) j 

g 

I 

Prepare the following chart to record temperature 
readings . j 



Weather Chart 





9:00 


12:00 


3:00 


Monday 


44 


55 


70 


1 

Tuesday 


*4l 


6 0 


70 


Wednesday 


45 


6 1 


6 9 


Thursday 


43 


59 


71 


Friday 


59 


63 


71 


Saturday 


57 


6 0 


70 


Sunday 


42 


6 o 


73 



If the children do not suggest other ways, the 
teacher may introduce line and bar graphs. 
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Mon. Tues 



Note to teacher: 



2, Leading Question: 
Materials : 

Procedure : 



Bar Graph 




Wed. Thurs. Fri. Sat. Sun. 



Discussion points: 

Variety of ways to show data. 

Compare uses of charts and graphs. 

Develop math problems comparing degrees 
and temperature changes. 

Discuss possible uses of graphic materials. 
Investigate materials that use this metr.od 
of data presentation. 

To follow lesson on thermometer reading, see 
Scott, Fore sman Arithmetic. 

Extended Study: Children may wish to gather 

and present other data in this form. Some 
individual projects should follow. 

Why doesn*t this compass work? 

Several compasses, some in working order a..d 
some not working 

After the children have learned to use an:, 
read a compass, and have had an opportunity 
to handle a working compass, the teacher 
could distribute broken compasses. Have t'~e 
children study the broken compasses and make 
a hypothesis as. to reasons why the compasses 
do not work. 










3* Leading Question: 
Materials : 

Procedure : 



4. Leading Question: 
Materials: 



Example: The compass does not work because 

it is close to metal. The child could, move 
to different parts of the room, away from 
metal. He may also place the needle near 
iron filings to check magnetism. 

How far does sound travel? 

One or two alam clocks, yardsticks, cardboard 
box, triangle, drum, etc., chalk 

Use a loud-ticking alam clock. Have a child 
stand about 3 feet from the clock and walk 
back slowly, until he can no longer hear the 
ticking. of the clock. Mark this spot on the 
floor with chalk. After several children have 
performed this procedure have them make a 
paper cone out of construction paper. Holding 
the cone to their ears and listening for the 
tick of the clock, repeat the above activity 
and again mark the distance where it can no 
longer be heard. Measure both distances and 
record the results. Can the children hear 
further with or without the cone? 

Placing the clock at different distances, the 
children could walk around at various angles 
until they no longer can hear th 2 ticking. 

Mark these spots with a crayon or piece of 
chalk. Instruct the children to cup their 
hands behind their ears and listen again. 

Can they hear the ticking of the clock at the 
marks they had made? 

Extended Study: The children may try this 

activity with various sounds such as the 
clapping of hands, the snap of a finger, 
the ring of the triangle, the beating of the 
drum, etc. 

What would happen if the clock were p v<\ ' & . 

box? Try this activity with the clock ii.ghi.iy 
sealed in a box. Mark the distances again. 
Poke some holes in the box. Does it help one 
sound to escape any better? Cut some holes in 
the box. Do the sound waves sound louder? 

Why? 

Do you like what you see? 

Photographs and pictures of appetizing foods, 
war pictures, baseball scenes, toys and dolls. 






Procedure : 



Note to teacher: 

5* Leading Question: 
Materials : 

Procedure : 






sharks, animals, accidents (Some pleasant, 
some slightly unpleasant.*) 



Group the children into sets of three or four 
and instruct them to watch the pupils in each 



other’s eyes* Have half of the group close 



their eyes and turn their heads toward the 
lights* At a given signal, each child opens 
his eyes and looks at the lights* Have the 
other children observe and tell what happened, 



Distribute one picture to every other child 
face down* Again, at the signal the child 
should pick up the picture and observe it for 
a few seconds* What happens to the pupils in 
their eyes* If it is a pleasant scene, do the 
pupils get larger or smaller? If they are 
hungry and look at a picture of food, what 
happens to their pupils? 



Extended Study: The children can do these 

experiments on their own using a hand mirror 
and watching their reactions* 



The second activity may not show immediate 
change in the pupils of the eyes* 



Why is water important to t he growth of seeds? 

wcfiwciSr.wi.i mw-t ir i ;i<ivvr nM*xm m mm. M&KWXT i 



Seeds (lima, butter bean or pea), radish seeds, 
paper towels, shallow dishes, pots, soil, con- 
tainers to hold water, measuring cup, balance 
scale 



The children should examine the seeds and ob- 
serve everything about the seed* (This should 
include size, color, shape, projections, in- 
dentations, etc.) List observations on the 
chalkboard* Using a balance scale, weigh six 
seeds and record the weight* (Use the metric 
system if possible*) Another way of o r:; paring, 
is to arrange the seeds in a straight line and 
draw a line around the seeds (figure 1 ) . ihis 
is a way of measuring seeds. 



Place the seeds in a cup of water for four or 
five hours* Have the children observe t>.\ 
seeds during this time for visual change:.. 

Have the children predict what will happen ir 
the seeds. Remove the seeds, weigh or measure 
the seeds as before* The children will, discover 
that the seeds no longer fit inside the line 
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on the paper* Draw a new line around the seeds 
(figure 2). Measure the cup of water* What 
has happened to the water? Why? 

Put the seeds back into the measured cup of 
water. Allow the seeds to remain overnight. 
Cover the water to prevent evaporation. 

The next morning remove the seeds and again 
measure both seeds and water. (Depending on 
the seeds used, they may or may not have 
absorbed more water.) 

Lead a discussion about the size of the seeds 
and the reasons for changes. Have the chil- 
dren note the visual changes of the seeds. 

Give the children a dry seed and one that has 
been soaked. Ask the children to split open 
both seeds and comment. (The soaked seed should 
be easier to open.) Why is this important to 
the seed? 

The child may be given additional seeds to plant 
in soil. Allow the child complete freedom in 
planting and caring for the seeds. The teacher 
should require the child to record all things 
done to the seed and all observations. After 
a few days a discussion may be held and the 
children will discuss reasons for growth or 
lack of growth. 

Encourage the child to measure in both the 
„ English and metric systems. If additional 
exercises are needed, substitute different 
seeds in order to discover differences or 
similarities. 



Note to teacher: 











). Leading Question: 
Materials : 
Procedure : 



7* Leading Question: 
Materials : 

Procedure : 



Note to teacher: 

8. Leading Question: 

Materials : 
Procedure : 



What's in our aquarium? 

An aquarium (balanced) 

During the observation and discussion of the 
aquarium, have the children arrange the list 
of materials into groups. (The children will 
group in several ways.) Once the children have 
divided the contents into living and non-living 
things, have them suggest ways to sub-divide. 
The children might divide the living things 
into plants and animals. The animals could be 
sub-divided into animals with shells and 
animals with scales. Encourage the children 
to sub-divide whenever possible. 

Are we able to feel the weight of objects by 
holding them in our hands? 
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Small metal ball, styrofoam ball or block 
(The styrofoam is chosen because it is heavier 
than the metal ball) 



Hold up the metal ball and styrofoam object. 

Ask the children which object is heavier. The 
teacher might also ask how many times heavier 
each object is and record the remarks on the 
chalkboard. Have the children hold each object 
to feel the weight. The child may change his 
mind about the objects if he desires. (Most 
children will agree that the metal ball "feels” 
heavier.) Using a balance, check the weight. 
Encourage the children to discover the reasons 
why the styrofoam "feels" lighter but actually 
is heavier. 

The size of the objects and the weight being 
distributed over the area of the hand, it less 
sensitive to the nerves in the hand. 

What's the differenc e between positive ana 
negative numbers? ~ 

A number line or centigrade thermometer 

Use the thermometer and compile a list of 
temperature readings. The children could ake 
a list, or a table of temperature readings, 
of high and low temperatures from, around the 
country. These statistics may be secured 
from a science book or other source. When 
using the number line, any list of numbers 
could be used. In both cases both positive and 
negative numbers must be used. 
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The children could chart the temperatures on 
a drawn thermometer and count the units between 
two given temperatures. Example: from -1 to 

+1 would be two degrees waimer, from - 20 to -10 
would be ten degrees warmer, from +20 to +10 
would be ten degrees cooler. 


9* Leading Question: 


How could these shapes be grouped? 


Materials : 


Colored paper shapes (several of each color 
and shape ) 


Procedure : 


Have the children discuss the reasons and 
importance of grouping. Ask the children to 
arrange the objects into groups. (Give no 
assistance.) Some children will arrange 
according to color, others will arrange by 
shape or by other ways. Encourage the chil- 
dren to rearrange the objects as many times 
as possible. Use the overhead projector for 
a variation to this activity. 


10* Leading Question: 


How does water affect different surfaces? 


Materials : 


Pie plate filled about an inch with dirt or 
sand, funnel 


Procedure : 


Before pouring water through the funnel, ask 
the children to predict how deep an impression 
the water will make as it drops into the pie 
plate? Vary the height .of the funnel. What 
happens to the impression? Why? Can the dirt 
be moved so the impression won't be as great? 
How? 

Place gravel or grass over the dirt. Repeat 
the experiment. What happens? Why? 


Note to teacher: 


This activity can be correlated with soil 
erosion in geography. 


11* Leading Question: 


What do the clouds say? 


Materials : 


Weather chart for bulletin board, individual 
charts for each child, easy to read thermom- 
eters 


.Procedure : 


Discuss the effects of weather and climate by 
associating clothes worn, games played, and 
how one feels (warm, cool, sticky). 



Introduce the symbols to be used on weather 
charts either as they occur or as decided by 
the teacher* 











Take tie -mperature daily., in the sai ,e shady 
place ^ at the same time a 

The following descriptions of the weather chart 
and symbols can be used? 

lo Temperature « Using a large Fahrenheit 
thermometer. the children should record 
the temperature by using a numeral. 

In some classes it may be useful to 
use only color • 
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2<> Clouds - To classify the type of cloud 
an exact measurement is not intended., 
only that a careful estimation is 
given. 



Sky 


Symbol 


Meaning 

kkuli nmmu mma^mSSb 


Clear 


o 


Wo clouds 


Partly cloudy 




More than half sky clear 


Mostly cloudy 




More than half sky covered 


Sky overcast 




Sky completely covered 



3* Wind - The description of winds is 
one the child should compare to his 
own surroundings 9 therefore the des- 
criptions below should be observed 
by the children. 



Calm. 

Breezy 




Windy 




Very windy 




Wo air moving 

Wind felt on face, 
leaves rustle 
Wind raises dust., 
small, limbs sway 
Whole trees ;ir motion., 
hard to walk: against 
wind 



4. Other weather - In this section ovaer 

common forms of weather are noted. 



Rain 

Fog 

Snow 

None 

Thunderstorms 



IZZZZ1 

I 43 » 

i a &~~i 




3 



1 

1 



$ 

| 

I 

4 



I 

i 



i 



I 



■> 

| 

I 



% 

I 

i 

| 









t 

? 

l 

i 

i 

I 

! 

■. 

i 



i 



I 




no 



45 



is.i 




Frost 









Discussion point: The teacher should lead the 

children to frequent discussion of the weather 
changing* 

Note to teacher: Further suggested use of the weather chart would 

be to use it during the seasons of the year* 

When the last recording is finished the degree 
differences may be compared on a number line* 




12. Leading Question: 
Materials : 



Procedure : 



Extended Study: Children may record results on 

bar graph indicating amount of cloudy days, 
rainy days, etc* 

Why is rain water safe to drink? ' 

Several plastic bags , rubber band, ink or food 
coloring, soil, soap powder 

Pour about one inch of water into the plastic 
bag. Seal the bag with a rubber band and 
place in a warm or sunny spot. What happens 
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at the top of the hag? If the water was colored 
red, would the drops he red? Repeat the 
activity using water with food coloring, water 
with soil added, water with soap powder added 
or any combination the child desires. Have the 
child relate the information discovered to 
the water cycle. 




Leading Question: 
Materials : 



Procedure : 



Note to teacher: 



How do things change? 

Several clear plastic boxes or jars with lids, 
plastic freezer hags, items to observe: milk, 
bread, tobacco, nail, dried fruit, powdered 
sugar, flour, orange juice 

Display the items on a table and allow them 
to be exposed for two or three days. Obser- 
vations should be noted by the children and 
statements (inferences) made about the obser- 
vations. (What changes have you noticed? What 
caused the changes? How could the changes be 
slowed down or speeded up? Will the changes 
always be this way?) 

In answer to the last question, the children 
should use controlled experiments. One way 
is to place two similar foods, one wet and 
one dry, in pairs of containers. Place the 
containers in the same location of the room 
or school, and keep records of happenings. 
Additional pairs of containers could be made 
and again placed in the same location. The 
pairs of containers could be placed in sun- 
light, dark places, refrigerator, outside the 
window or anywhere. 



- 47 - 




Leading Question: 



i 

\ 



How can we measure the volume of uneven con- 
tainers and obje cts? * 



14. 



Materials : 


Bottles or containers of various shapes and 
sizes , several rocks of various shapes and 
sizes , cardboard containers, frozen juice can, 
bucket or large container to hold water and 
dry sand 


Procedure : 


Instruct the children to measure the volume 
of the containers or objects in relation to 
each other* Records should be kept and the 
children should be able to explain how the 
task was accomplished* 


Note to teacher: 


By using the smallest container (juice can) 
as a standard, the child will be able to 
measure ■vtater and fill the containers to 
determine the volume* The cardboard containers 
could be filled with sand that has also been 
measured in the juice can* (Care must be used 
with sand, because some children will pack the 
sand harder than others; thus causing a dif*° 
ference in the amount the container will hold*) 
The rocks could be placed in a bucket of water 
and the water that is displaced will equal 
the Volume of the rocks. (The water remaining 
in the bucket will have to be measured and 
subtracted from the original amount in the 
bucket*) 

The child will express answers in relation to 
the juice can (standard)* Examples The box 
is equal to ei$it juice cans* Othe;r objects 
could be brought to school and measured in 
similar ways. 


15* Leading Question: 


Can salt be separated from sand? 


Materials : 


Sand, salt, baby food jars or small containers , 
filter paper, funnel, flat dishes or aluminum, 
pans, hand lenses, microscopes 


Procedure : 


Distribute a quantity of salt and sand to each 
group or each child. Examine the shape of 
salt and sand by using lenses or a microscope* 
Mix the salt and sand in a jar. Examine the 
mixture and have the children try to pick out 
the salt from the sand. 

Explain to the children that scientists are 
faced with similar problems constantly. 
Scientists use their previous knowledge to 
solve new problems* A scientist knows that 
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Note to teacher: 



salt will dissolve in warm water but sand 
will not. Water will evaporate into the air 
but salt will not. How could we use this 
knowledge to separate the salt and the sand? 



Dissolve the salt -sand mixture in warm water. 
Filter the mixture to separate the sand and 
allow the sand to dry. Place the water-salt 
solution in a shallow pan and allow the water 
to evaporate. The salt will remain in the pan. 
Encourage the children to try other mixtures 
and note the results. Example: Salt and oil, 

salt and flour, salt and sugar, sugar and sand. 



i 



1 6. Leading Question: 
Materials : 
Procedure : 



How are rocks grouped? 

Several rocks for each child and hardness scale 

Have the children arrange the rocks on their 
desks or a table. (Allow the child to use his 
imagination in arranging.) The child should 
be able to explain his reason for his grouping. 
Encourage the child to arrange the rocks into 
additional groups. (Size, shape, hardness, etc.) 
The child’s reasons for grouping should be dif- . 
ferent for each method of grouping. 







4 * 



17* Leading Question: 
Materials: 

f 



What other objects could be grouped in a similar 
way? 

Do we really see what we see? 

Any pair of objects that seem to be alike such 
as; iron nail and aluminum nail, hollow ball 
and solid ball, shaving cream and whipped 
cream, real fruit and artificial fruit, water 
and alcohol, flour and powdered sugar, etc. 



$ 




\ 



Procedure : 



Note to tocher: 



Place the objects around the room making sure « 
the pairs are placed together. Do not allow 
the children to touch the objects. After the 
children become curious and begin to ask 
questions, poll the class for opinions about 
the pairs of objects. Encourage the children 
to comment about each pair of objects. 

Permit the children to examine and handle the 
objects and again make inferences with state- 
ments supporting their observations. 

The object of this lesson is to help the chil- 
dren discover. Statements about certain items 
should be made only after careful observation. 



U 
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18 . Leading Question: 



Materials : 



Procedure : 



19. Leading Question: 



Materials : 



Procedure : 



What size is a drop? 



Medicine droppers of different inside diameter < 
one for each pair of children, several liquids - 
liquid detergent, Karo,, alcohol, food coloring, 
test tubes - several for each pair of children 



Have the children mark the test tubes at the 
same height. Using one dropper, count the 
number of drops to fill the tube. Use the 
second dropper and the same liquid and note 
the drops used to fill the tube. 



Using a second or third liquid repeat the 
experiment. A chart may be developed to com- 
pare results of several liquids. 



Encourage the children to make statements of 
their observations. What happens when things 
are added to the liquids? Water and detergent, 
alcohol and water, etc. 



How big is a pendulum swing? 



Support stand, dowel rods, string, assorted 
fishing sinkers 



After the children have made suppositions, 
they should begin to construct the pendulum. 
Several pendulums should be constructed, by 
groups of three or four children. The chil- 
dren will count and time the number of swings. 
The children may change, or the teacher might 
have to suggest changing the weight of the 
sinker, the length of the string, or both. 



1 



$ 



} 









The children should record and chart their find- 
ings. By changing several variables the chil- 
dren may draw conclusions about the findings. 





Leading Question: Where does the water go vhen we water plants? 

Materials: Several plants with leaves, branches of trees 

with leaves, stalk of celery, food coloring, 
plastic bags, tape 

Procedure: After the children have watered the plants for 

a few days, the teacher, may pose the question. 

The child will make a few inferences, (it 
could be pointed out at this time, that state- 
ments should be backed up with information and 
observations.) 

Place a stalk of celery in a glass containing 
water, and a stalk of celery in an empty glass. 
Detemine the freshness of the water soaked 
celery after a day or two. This may also be 
done with cut flowers or tree branches. (When 
celery is used, the stem should be cut on a 
slant underwater with a razor blade, so as not 
to injure the tubes or block the tubes with air.) 









Continue the study by placing a stalk of celery 
in a containe* of water that has been colored. 
In a few hours the leaves of the celery will 
turn the color of the liquid. After the leaves 
have been colored, cut the stalk in two* The 
tubes should be very visible. The children may 
want to remove one of the tubes and examine the 
color. 

Cover a growing plant with a plastic bag and 
tape the bag to the pot. Water the plant from 
the bottom. Place in the sunlight and observe 
the droplets of water that will appear on the 
plastic bag. 



Water 
droplets 




”Potted plan L . 

watenna pan 




-52- 









card board 
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21. Leading Question: 



Materials s 



Procedure : 



o 

ERIC 



Repeat the activity using a hare tree branch. 
Why do droplets appear on the plants with the 
leaves? Do plants both use and give off water? 




"Branch 



Seal with c\a<\ jwaK.ortape 



What can be done with a strip of cardboard? 



i 



To determine how much water is used by a plant, 
put the end of a tree branch into the end of 
a plastic hose. Tape the hose to a cardboard 
and measure the amount of water consumed by the 
branch. 






1 












I 



Strips of cardboard 12 inches long and 2 inches 
wide cut from shirt cardboard, poster board, 
or manila foiders. Enough should be out so 
that each child will have about six to work with. 






Each child should work individually and be 
allowed time for self -experimentation. Some 
activities which could be used to begin the 
activity are as follows: 



a. 

b. 



How can a strip be used as a balance? 
How can a strip be made into a spring? 
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c. How can the strip he made to give off 
sound by plucking, blowing, and snap- 
ing? 

d. How does the strip travel when it is 
thrown? How can its flight be changed? 

e# How can the strip be moved easily from 
place to plaqe? (Roll it as a hoop*) 

How high can the hoop be made to bounce? 

f « How can the thickness of the strip be 
measured? How many layers can be separ- 
ated from the strip? 

g* How can the strip be used to measure 
distance? 

h* How can the shadow cast by the strip be 
changed? 


Note to teacher: 


Many other activities can be developed as the 
children begin to experiment* 


22* Leading Question: 


Can you guess how many centimeters there are 
around the top of your desk? 


Materials : 


Meter sticks and rulers 


Procedure : 


Have each child measure and record- the perimeter 
of his desk top using a standard scale and the 
meter stick* (Metric System.) Let each child 
conceal his answer until the entire class has 
measured their desk tops* Put all the answers 
on the chalkboard to observe how well they 
agree* I£ there is a difference of opinion 
as to the correct measurement — remeasure* 

Repeat these measuring procedures and measure 
other areas such as the length of the room, the 
heighth of the doorway, the chalkboard, etc* 

What about that table in the back of the room? 


Note to teacher: 


This activity is designed to provide fundamental 
practice with the metric system* Once the chil- 




dren are familiar with the metric scale, revert 
to it often* There will never be a precise 
and accurate measurement made. We get the best 
measurement possible within the scope of our 
limitations* Children should not be led to 
believe that science is exact* 

For further help with the metric system, consult 
the booklet Science in Action Measurement ••• 
Department of Public Instruction, 1964, avail- 
able in each school* 
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£>• Leading Question: 
Materials: 

Procedure : 



Note to teacher: 



What color is red? 

*m ■ 

60 - Watt yellow bulb, various color* . objects, 
pieces of cloth 

Arrange various colored objects in one corner 
of a room that can be almost completely dark- 
ened* Cover the objects with pieces of cloth 
before permitting the children into the room. 
When the room is dark turn on the yellow light 
and uncover the colored objects. Encourage 
children to record the color of each object 
as it appears in the glow of the yellow light. 
Ut is vital that the children do not know 
the colors of the object before hand.) 

Next, turn off the yellow lights and turn on 
the ordinary lights. Direct the children to 
compare their notes to the actual objects. 
Investigate the conclusion. 

A colored object reflects only one color of 
light while natural light contains the full 
range of the color spectrum. If there is no 
fed light, (as in this experiment) then a 
red object cannot reflect any light at all 
and must appear black. 
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SCIBIT1FIC METHOD 
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POTTIES 



Leading Question: 
Materials : 



Procedure : 



Note to teacher: 



Leading Question: 



Materials : 



Procedure : 









SCIENTIFIC METHOD 



1 



Do fish float? 



Grade 5 



Wide-mouthed quart jar, medicine dropper, broken 
balloon, rubber band 

Fill the jar with water* Put a few drops of 
water in the medicine dropper* Slowly submerge 
the dropper into the jar of water. If the drop- 
per sinks, remove a few drops of water* If it 
glides too near the surface, add a few more 
drops of water. 

The correct consistency will permit the dropper 
to slowly rise after tapping it to the bottom. 

Stretch a thin piece of rubber over the mouth 
of the jar and secure it in place with the 
rubber band* Lightly press on this rubber 
covering. What happens to the medicine dropper? 
Release your fingers. Now what happens to the • 
dropper? What occurs when the covering is 
pressed? What has happened to the water in 
the jar? 

A fish has an air bladder inside its body* The 
fish can control the amount of air in its 
bladder enabling it to "float”. 

What makes one substance different from another 
substance? — — " 



Mystery powders (sugar, salt, baking soda, corn 
starch, plaster of Paris), white vinegar, 
candle, toothpicks, tincture of iodine, glass 
eye droppers, microscope 

Provide each group of children with five jars 
containing five unknown white powders, (if 
desired, the children can be v told what the five 
powders are, but not' in what container they are, 
so they will know what they will be testing for.) 

It is important that the children be given ample 
time to work freely with the various powders. 
Discuss the different ways to determine 
the nature of a substance from careful observing 
to more involved chemical testing. 

To vary the activity, try mixing two of the pow- 
ders together or place food coloring in three 
liquids such as water, vinegar, and iodine and 
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Note to teacher: 

Leading Question: 

Materials: 

Procedure: 



Note to teacher: 

Leading Question: 
Materials : 

Procedure: 






then let the children discover the composition 
of the substances. 



This activity lends itself to careful record 
keeping on the part of the children. They 
should be encouraged to vrite their findings 
in terms of a scientific experiment. 

Prior to distributing the posters, the children 
should be instructed in the use of the basic 
tests to indicate the presence of various sub- 
stances. Remember, heat causes sugar to turn 
black, iodine turns starch purple or black, and 
vinegar causes baking powder to fizz. 

Which is longest — the root or the stalk of 
a plant? "" ‘ 

Samples of various plants and their root systems, 
yardstick or ruler 

Have the children collect various plants and 
their root systems. Measure the height of the 
plant above ground and at its widest circum- 
ference. Record the data. Now have them 
measure the length and breadth of the root 
system with the size of the plant. Is there 
a relationship between the two? 

Investigate similar plants but from different 
types of soil and .growing areas. How do they 
vary? Which has the largest root system? 

Does the amount of moisture in the soil seem 
to effect the root system. Do different types 
of plants have similar root systems? 

This activity may be performed in the classroom 
by using glass Jars and controlling the various 
soil types, amount of water, etc. The chil- 
dren may wish to keep some type of scientific 
record of their observations. 

What change does water cause on wood? 

Toothpicks, small sticks of wood, glass Jars, 
tape measures 

Begin by measuring the circumference of the 
tiny pieces of wood. Record the data. Place 
the wood in water. After a few hours, check 
the wood. Measure it. What has happened? 

Why? 



Break the toothpicks in half and place them in 
the shape illustrated. Make certain that the 
broken edges are toward the center. Place a 
drop of water in the center. What happens? 
Why? 







% Leading Question: 



Materials : 



Procedure : 



6. Leading Question: 



Materials : 



Procedure : 



. ® 
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Can vater be weighed? 



Drinking straws, bowls, soft drink bottles, 
stoppers, scale 



Have the children fill their bowls half full 
with water. Give each group a bottle that has 
been filled with water and then sealed with a 
stopper. Have them invert the covered bottle 
in the water. Remove the stopper. What happens? 
Why? 



Weigh the bowls before water is added. After 
the addition of water weigh them again. Do the 
same before and after the bottle of water has 
been added. What can the children conclude from 
the results? 



Place several straws near the bottle. Ask the 
children how the water can be emptied from the 
bottle? Try blowing air through the straw. 
What happens? 



Discuss the amount of water that flows out of 
the bottle? Can it be measured? Encourage 
the children to devise their own methods. 



Wow have the children empty all the bottles. 
See how many ways they can devise to fill the 
bottle using only the straw. What happens if 
the length of the straw is varied? 



What makes a board balance? 



Lightweight board, fulcrum, wooden blocks of 
equal size 



Working in small groups, have the children 
place the board on the fulcrum so that it will 
balance. Can two blocks be placed on the 
board so that it will balance? How? Will 
the board balance if two blocks are placed on 
one side and three are placed on the other? 



Try spacing the blocks out equally? Do they 
balance? Vary the spacing by moving two blocks 
out three spaces and three blocks out two 
spaces. Do they balance? Why? Encourage the 
children to see how many combinations they can 
make that will balance the board. (Mathemat- 
ically, if the sum of the blocks and spaces on 
one side equal the sum of the blocks and spaces 
on the other, the board will balance.) 
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7. Leading Question: 
Materials : 



Procedure : 



Note to teacher:* 



Now have the children move the board off 
center. How does this affect the manner in 
which the board will balance? Try various 
combinations of blocks. Which balance? 

Which do not? 

How do seeds differ in their rate of growth? 

Planting containers, potting soil, marking 
pencils, variety of seeds such as white radish, 
red radish, sunflower, roasted sunflower, 
radiated bean, non-radiated bean, or any seeds 
that can be compared 

Spend a day examining the seeds. Allow the 
children to predict things about the seeds from 
their observations. Which might grow the fast- 
est? How many days will it take for a seedling 
to appear? Which seedlings will be similar in 
appearance? Suggest some simple method of 
recording data to the children. 

As the plants develop, compare the seeds with the 
plants. Why aren’t some seeds growing? Are 
some seedlings quite different than others? How? 
Are they all growing at the same rate? 

Devise ways to measure and chart their growth. 
Perhaps the children would like to try making 
a grid on the leaves with a felt-tip marker. 

It might be advisable to place some seeds in 
envelopes and then label the pots and envelopes 
with the same letter. In this way, the chil- 
dren will be able to compare the two. Also, 
the effects of the radiated and roasted seed 
can be more carefully determined. 



* Refer to 3rd grade experimentation using germination pot. 

8. Leading Question: Why are some objects more stable than others? 

Materials: Piece of board, various size wooden blocks, 

objects of different sizes 



Procedure: In each group, place a piece of board flat on 

the table or floor and then have the children 
place various size wooden blocks on the board, 
two at a time. Allow the children time to 
guess which block will tumble first when the 
board is tilted? 
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9* Leading Questions 
Materials : 

Procedure : 



10 . Leading Question: 
Materials s 
Procedure s 



11. Leading Question: 
Procedure s 
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Vary the activity by using different size 
objects. Does the height of the object effect 
the rate at which it will tilt? How? Try 
objects of various weights? How does this 
change the results? 

. \ 

How are numerals related? 



Various numerals of all sizes placed on small 
cards 

Distribute a variety of cards to each small 
group of children. Without any discussion, 
ask the children to group the numerals in 
some meaningful way. Encourage any type of 
grouping which the children feel has meaning. 




Discuss and compare the different methods of 
grouping. 



How long does a balloon stay in the air? 
Balloons of various sizes 

Distribute a variety of balloons to each group 
of children. Discuss which balloons might stay 
in the air the longest. Test their guesses. 
Does the amount of air put into the balloon 
effect it's duration of flight in the air? 



After all groups have had an ample time to ex- { 

periment, conduct a flight duration test to 
see which group can keep their balloon in the \ 

air the longest. j 



Why are codes and symbols used? 

Discuss with the children how they might identify 
themselves without using names. Allow the chil- 
dren time to devise different 'ways of grouping 
such as by hair color, eye color, etc. Suggest 
that they actually move to various groupings. 

Devise a diagram on the blackboard, similar to 
the one illustrated, with the children. Then 
allow them to invent symbols to designate the 
class members. 






I 
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Note to teacher: 



12* Leading Question: 
Materials : 
Procedure : 



Note to teacher: 
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In the above diagram., Mary would now be A-l 
and Bobby B-4. After the children have ex- 
perimented with the code, suggest that they 
all leave their seats and then by allowing 
one child to call-off various coded locations, 
see if the children can return to their seats 
when their coded designation has been called. , 

It is not necessary to remain with this code. 
Any that the children suggest should be tried, 
provided that they are practical. 

How are seeds different? 

Envelopes containing different kinds of seeds 

Distribute a variety of envelopes containing 
different types of seeds to each group of 
children. By carefully observing the seeds 
and noting their names, encourage the children 
to group them in some meaningful manner. 

The children should be able to devise many 
ways to group the seeds such as by color, by 
shape, by type of plant, etc. 
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13* Leading Question; 



Materials : 



Procedure s 



14. Leading Question: 



Materials : 



What makes objects bounce? 

Rubber balls, pieces of board, slate, sponge, 
asphalt tile 

Allow the children to place the various types 
of surfaces on the floor. Encourage them' to 
predict which surface is the hardest and the 
softest. Drop the balls on the surfaces. What 
happens to the height of the rebound on the dif- 
ferent surfaces? 

Try estimating the height of the rebound. Can 
it be measured? How? Suppose the size of the 
ball is changed. ,What happens? Vary the type 
of balls used. What happens then? 

How will the height from which a ball i.s dropped 
affect its bounce? 

Five or six balls of various sizes and weights 
such as a golf* ball, a tennis ball, a rubber 
ball, etc., brown wrapping paper, colored 
crayons, heavy sewing thread 



Procedure : 










Drop the various balls , one at a time , and allow 
the children to view one complete bounce of each 
ball. Ask them to describe what they see. How 
did the ball rebound? Did it spin? Did it 
change its shape? 



Vary the surfaces onto which the balls are drop- 
ped. How is the bounce affected? How can it be 
described? 

Allow the balls to bounce several times. What 
happens to the height of the bounce as the ball 
bounces more than once? Is the height from 
which the ball is dropped related to the height 
of the first bounce in any way? How? 

To provide the children with an opportunity to 
test their ideas, divide them into groups of 
four and five. Then fasten a sheet of brown 
wrapping paper to the wall, near the floor, for 
each group. Place the following information 
on the paper at equally spaced intervals as 
shown in the illustration. 












The children should begin their activities by 
first dropping one ball from the various lines 
on the chart-, e*g* the 6~line<, the 4-line , and 
the 2-line* As the ball rebounds., the children 
should note the height of the first bounce, 
first with their hands and then with colored 
crayons* Their charts should develop similar 
to the one noted below* 




Encourage them to proceed by trying to predict 
how far the ball will bounce from various other 
levels* Continue the activity by testin 0 
various other balls* 



m 
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Another variation to this activity can be made 
by fastening a ping-pong ball to a length of 
string and then suspending the string from the 
top of the blackboard® Try testing the bouncing 
power of the ping-pong ball by holding it per- 
pendicular to the board and then releasing it. 
Then allow the ball to swing as a pendulum. 

Note the height at the rebound. Allow the 
children to predict the height of the swing at 
the rebound. The data could be recorded as 
follows if desired: 




15 . Leading Question: 
Materials: 

Procedure : 



16. Leading Question: 
Materials : 
Procedure: 



Vary all procedures with the different types 
of balls and the complexity of the scales the 
children can devise. 

How is the thermometer like a number line? 

Learning Laboratory K105 number line, giant 
thermometer 

Refer to accompanying manual for number line 
activities. 

C ompare humb er line to thermometer. (Guide 
children’ into the discovery that a thermometer 
is a vertical number line.) 

Extended Study: Introduce positive and nega- 

tive numbers using the number line. Relate 
positive and negative numbers to the thermom- 
eter. 

How tall are fifth graders? How can we find 
out? 

Yard stick, meter stick, poster board, felt 
markers (several colors) 

Allow discussion and speculation regarding 
the average height of fifth graders. The 
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children will probably suggest measuring as an 
accurate way to find the answer. Separate the 
children into small groups for measuring them- 
selves using first the yard stick and later 
the meter. 

The information should be charted in a variety 
of ways. The following are only suggestive: 



Table of Height in Centimeters 



Child 


1 


2 


3 


4 


5 


< 

' 6 


7 


8 


9 


10 


Height 

in 

Centimeters 
























100 105 110 115 120 130 135 



Conclusions may be drawn such as: All members 

of the class are between 100 and 130 cm. tall 
and nine children are between 115 and 130 cm. 
tall. 
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Extended Study: The height of girls may he com- | 

pared to boys. Compare other classes. Estimate \ 

average height in room. Compute the average. 

I 

J. Leading Question: Why do some candles burn longer than others? 

Materials: Various size candles, glass jars of different 

sizes, stop “watch 

1 

Procedure: Give each group of children a candle. Light 

the candles and discuss what keeps the candles 
burning. Ask what might happen if a jar is f 

placed over the flame? Have the children try 
it. Then have them predict how long it will j 

take for the flame to be extinguished. What ■ 

factors must be considered? Try timing the i 

process with a stop watch. j 

I 

Continue the activity by having some groups of 
children using different size jars and various 1 

size candles. How do the results differ? \ 

Suggest to the children that the various results 
could be best compared by using a graph. En- 
courage the children to devise one or use one 
similar to the one belQw. 



Burning Time 
(seconds) 




Jar Volume (size of jar) 
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If . Leading Question : 



Who is t he strongest? 



Materia. ?»s 



Two round sticks (e.g. broomsticks), a piece 
of clothesline 



Procedure: Select two pupils and have them each grasp hold 

of a broomstick. With the children standing a 
few feet apart, tie a length of clothesline cord 
to one of the sticks and wrap it around both 
sticks so that a combination of pulleys is foimed. 
See illustration below. 







M 




Ask a third pupil, smaller than the other two 
and preferably not as strong, to pull on the 
rope. The child will easily pull the two 
sticks together despite the efforts of the 
pupils holding the sticks. Discuss why? 



Note to teacher: 
19 * Leading Question: 



Using their knowledge of pulleys, the students 
should be able to -infer what happens and why. 

What causes fog? 



Materials : 



Procedure : 




Two glass milk bottles for each group, ice cubes, 
hot and cold water 

Arrange the children into groups so that each 
group will have two glass jars. Allow them to 
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Leading Question: 
Materials : 

Procedure : 



Leading Question: 
Materials: 

Procedure : 



fill the one bottle with hot water. Then have 
them pour out most of the water, leaving about 
two inches in the bottom. Place an ice cube on 
the mouth of the bottle and have the children 
note what happens. Now have the other bottle 
filled with cold water in the same manner and 
place an ice cube at the opening. Why does 
fog form in one bottle and not the other? 

Extended Study: Some children might be inter- 

ested in further research as to the causes and 
effects of fog and air pollution. 

How fast do different substances settle in 
water? 



Quart jars with lids, various insoluble materials 
such as gravel, sand, rice grains, chalk dust, 
ground coffee 

Place various insoluble materials in quart jars 
and distribute the jars to the children. En- 
courage the children to discuss which substances 
will settle first. Why? Now have them shake 
the jars and watch the rate of settlement. Which 
settled first? Why? Suggest timing the pro- 
cedure and graphing the results. 

Next, have the children try mixing two substances 
together? What happens to the rate of settlement? 
Which settled to the bottom first? Why? 

Vary the materials used in the jars. Allow the 
children to bring in other insoluble substances. 
The activity can be varied in a different manner 
by adding two liquids of unequal densities. 

What properties does a drop of water exhibit? 

Paper cups, small bowl, paper towels, food 
coloring, wax paper, pencil, birthday candles, 
soap chips, fountain pen 

What happens when a paper cup is placed mouth 
upward in a bowl? When the cup is pressed down 
with the hand what happens? Why? 

Touch a colored drop with a paper towel. What 
happens? Why is a paper towel used when some- 
thing is spilled? 

Place several drops of water on a piece of wax 
paper. Hold the wax paper vertically and watch 
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what happens. Do the small drops run down? Do 
the large drops run down? Which move faster? 

'Why? 

How would you describe the shape of a drop of 
water? Will it take this shape on a piece of 
paper? On a piece of wax paper? Why not? 

Look at the shapes of a small and a large drop 
of water. Are they the same? Why not? 

Push some small drops together on a piece of wax 
paper. As the drop becomes larger, what happens 
to the rate at which it will move? 

Touch a drop with the tip of a pencil. What 
happens? Why? 

Poke a drop with the pointed tip of a small 
birthday candle? Does the drop seem to have 
a "skin" that cannot be penetrated? Do any 
insects have such a coatijng? (Water insects 
have this coating on their legs to aid them in 
moving over the water.) 

Place the tip of a pencil in contact with one 
part of a drop and then move the pencil. Does 
the drop split apart or does it try to hold it- 
self together? Why? 

Apply a speck of soap or detergent powder on a 
drop of water. What happens to the drop and 
the paper? Why does soap make a better cleans- 
ing material than just water? 

Place the wax paper over a printed page. Place 
some drops of water on the wax paper and then 
look at the print. Does it appear larger? Why? 

Try different sizes of drops. 

Leave a colored drop of water on the wax paper 
overnight. What happened to 'the color? To the 
water? 

Touch the top of a drop of water with the tip 
of a fountain pen. Does it leave a speck of 
ink on the drop? How many ink specks can you 
place on the drop? 

This activity is best illustrated by working 
in very small groups. 
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22. Leading Question: 



How are standards of weight established? 



1 

j 



Materials : 



Balance scale, glass jars, weights, marbles, 
small nails 



Procedure : 



Provide each group of children with a balance j j 
on which has been placed a weight on one side $j 
and an empty jar on the other. Have the chil- \ 
dren try to estimate' how many nails it will jp 
take to balance the weight. Now try a larger jh 
weight. Does it still balance? Why not? ] 



Count the number of nails in a jar and then 1 

place the same number of marbles in a jar on 
the other side of the scale. Does it balance? 

Why not? Do all pounds contain the same 
number of members? Why not? 



Continue the activity by using different objects 
as standards and comparing the number of members 
it takes to balance each. 



Note to teacher: 

23* Leading Question: 
Materials : 

Procedure : 



This same activity could be performed using 
the Metric System. 

How can shadows be made larger or smaller? 



Bright light or slide projector, balls, objects 
of various sizes, beaded screen 

Have the children hold the balls and the various 
objects in the light beam. How do their shadows 
appear? What happens when the objects are moved 
closer to the source of light? 



Now try cutting out circles of various sizes. 
Hold them in the light beam and begin moving 
them around. What happens to the sizes of the 
shadows? By moving the circles closer to the 
light, what happens to the size of the shadows? 
Try the light, what happens to the size of the 
shadows? Try holding a penny and a circle of 
a different size in the light beam. Can they 
be moved so that they will have the same size 
shadow? Continue with other objects ‘and 
various size coins. 

Now cut some circles in half. Talcing different 
size halves, can they be moved so that their 
shadows form a complete circle? How? 

Place a hole in a circle. Hold the circle in 
the light beam. Can the hole be made to 
appear larger and smaller? How? 
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Encourage the children to try various shapes 
and positions with the shapes. The entire 
activity can he varied by moving the light 
source. 

Note to teacher: This activity can be done individually by 

using a shoe box and a tiny flashlight. 

24. Leading Question: How many ways can a balloon be inflated? 

Materials: Balloons, hot plate, small pan, test tubes, 

candles, bottles 

Procedure: Provide each group of children with an empty 

bottle and a balloon. Ask the children how 
they could use the air from the bottle to in- 
flate the balloon? Allow them time to test 
their guesses. Suggest placing the balloon 
over the bottle and placing the bottle in a 
* pan of water. Begin to heat the water. What 

happens? Why? 

Try varying the size of the balloons and 
bottles. Does it make a difference in the 
rates of inflation. Time it. 

In what other way could a balloon be inflated? 
Encourage individual experimentation. 

Note to teacher: Another method that can be employed to inflate 

the balloon is to place it on the end of a 
test tube that contains a burning candle. 

25 . Leading Question: How do scientists determine the size of pop- 

ulations? 



Materials : large glass jars, dried beans, marking pencils 

Procedure: Place a bagful of beans in the glass jar* Ask 

the children for suggestions in counting the 
beans. Why isn’t guessing satisfactory? Why 
not count each one? 

After the children have discussed various ideas 
explain the following method of estimation. 

Take one handful of beans from the jar and. count 
them. Before placing them back into the jar, 
mark each with the marking pencil. Now mix a'L- 
of the beans thoroughly. Take another sample of 
the beans from the jar. Record the total number 
of beans, as well as the number of beans that 
contain the markings. (Sample: If there were 

60 beans in your first handful, which were then 
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marked and placed back in the jar and your 
second handful contained 45 beans in which 
three were marked, there should be about one 
marked bean for every 15 unmarked ones. 

Since 60 beans were originally marked multi- 
plying 60 times 15 gives you the approximate 
total bean population.) 

This activity can now be varied to include 
different size jars, as well as various materi- 
als to be placed in the jars. 

A simple variation of this is to count and mark 
the number of insects living under a rock, and , 
then estimate the insect population for that 
area. 



2 6 . Leading Question: Does it work? 

Materials: Four pencils, two sheets of construction paper, 

one piece of aluminum foil (12 x 12 inches), 
ten thumbtacks, five rubber bands, ten paper 
clips, one cardboard square (12 x 12 inches)— 
for each child or group of children 

Procedure: Have the materials ready and tell the children 

that the materials are to be used to construct 
a workable piece of equipment. The only con- 
dition placed upon them should be that the 
apparatus must be able to perform, as well as 
demonstrate a scientific principle. Only the 
materials given should be used, although they 
can be cut, bent, or treated in any way. 



The children will be limited only by their own 
creativity. All sorts of devices can be an- 
ticipated, such as a windmill, sailboat, or 
bird cage to name a few. Allow time for each 
child to discuss and demonstrate their finished 
product • 



Note to teacher: The teacher must decide whether the students 

are to work individually or in small groups, 
and the amount of time that will be allowed 
for experimentation and construction. 

27. Leading Question: What makes a rocket move? 



Materials: Six empty cigar boxes, soda straws, 6 rubber 

bands, thumbtacks, several feet of string, 
safety matches, several sticks of various sizes' 
from jj- inch and 1 inch wide and \ inch thick, 
rulers, meter sticks 














Procedure : 



Divide the class into five or six different 
groups. Furnish each group with a cigar box, 
several straws, a rubber band, three thumb- 
tacks, safety matches, a stick, a piece of 
string 12 inches long, a ruler, and a metric 
stick. Put the materials in an order as 
shown by the illustration. 



stick. 



rubber 
band 




cigor box 



round. 

sticks 



Using the string, pull the rubber band taut, 
much as the rubber on a slingshot is pulled 
taut by the hand. When the string is burned 
in two, the rubber band will hurl the stick 
forward. (Only a few feet) What happens to 
the cigar box? 

Measure the distance the cigar box (Rocket) 
moved when the stick (Fuel) was released. Use 
both the standard ruler and the meter stick. 
Did all the boxes move the same distance? 
Which ones moved farther? Less? 

The children might then want to try more of 
this experiment using different sticks. 
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26. Leading Question: 



29. 



Materials : 



Procedure : 






1 
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Why don’t icebergs sink? 

Equal balance scale, ice, marking pencil, six 
paper cups, several magnifying glasses 

Drop an ice cube into the glass filled with 
water. What happens ? Recall that the ice is 
frozen water. Why doesn't it sink? 

Examine pieces of ice. Crack a few ice cubes 
into pieces and carefully examine them with the 
magnifying glasses. Could ice be lighter than 
water? 




Note to teacher: 



Leading Question: 
Materials : 



Label three cups A, B, and C. Fill the paper 
cups with different amounts of water. Use a 
marking pencil and mark the water line on each 
cup. Put the water-filled cups into the freezer 
compartment of the refrigerator. When the water 
is frozen, look at the pencil marks on each cup. 
What happened to the water? 

Label three more paper cups A, B, and C. Fill 
them with the exact amount of water as indicated 
on the water line of the other cups. Set cup A 
of water on one end of the balance scale and 
cup A of ice on the other end of the scale. What 
happens to the balance scale? Which is heavier, 
the cup of water or the cup of ice? Repeat this 
procedure with the other cups labeled B and C. 

Have the children practice their scientific 
reporting by recording this experiment. 
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How far is a second? 



Ring stand with clamp or Welch Mechanic Kit 
(see illustration), or the horizontal bars 
on the rolling laboratory table, make a 
second pendulum. Attach a fairly heavy pendulum 
(two pound weight) to one end of a piece of 
light guage wire three or four feet long. 

Fasten the end of the wire to the support rod 
of the stand or table permitting the pendulum 
a free swing. Adjust the length of the wire 
until the pendulum makes one swing per second: 
Secure it firmly. What is the distance, between 
the support bar to the center of the pendulum? 



Once the children have determined the length to 
be exactly one meter, have them experiment to 
find how long the wire must be to produce a 






1 









- 75 - 










SCIENTIFIC METHOD 



GRADE 6 
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owing of two seconds duration* A swing of 
one -half second duration is how long? 

Extended Study: Perhaps some of the more able 
students could apply this activity to encompass 
the swings on the playground* 
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SCIENTIFIC METHOD 

ACTIVITIES Grade 6 

1. Leading Question: How much does it weigh? 



Materials : 



Materials of any size and composition- 



Procedure : 



2* Leading Question: 
Materials : 
Procedure : 



Have children guess weights of various objects 
before weighing them with the hand scale* Have 
them review some guidelines before they start 
guessing; paper is light, solids are heavier 
than hollow pieces of same material, etc* 

Can both ends of a magnet do the same thing? 

Long bar magnet, several small bar magnets, tape 

Have a group tape one end of the large bar 
magnet* Which end of the small magnet is pushed 
away (repulsed) by taped end of large bar magnet? 
Do the same with other small bar magnets* Will • 
taped ends of small magnets pull (attract) or 
push away? Will opposite ends act the same way? 



The group might try attaching magnets to one 
another, forming a train progression to formu- 
late statements about magnets and different ends* 

Note to teacher: Make sure children understand that magnetic 

forces are at work and responsible for the 
attraction and repulsion and that no adhesives 
are applied* 



3» Leading Question: 



Materials : 



Procedure : 



3 

ERIC 






Am I plant or animal? 



Children volunteers, scarf for blindfolding, 
rope for tieing feet, bits of construction 
paper 



Have a child volunteer to stand in front of the 
group while the teacher asks if volunteer is 
plant or animal* Teacher asks why to the 
response of animal* Here, children will need 
to know differences between plant and animal* 
They can get very technical. Some of the hasty 
responses might be movement, visual ability. 

Now have class try to make a plant out of the 
animal by using the materials above* The dif- 
ferences and similarities could lead to further 
study of plants and animals* 
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Leading Question: 



Materials : 



Procedure : 



5. Leading Question: 



Materials : 



A. Procedure: 



B. Procedure: 



6. Leading Question: 



Materials : 



Procedure : 



What are good living conditions? 



Shoehox or cardboard box or cigar box, soil 
(dirt, sand, humus), earthworms, beetles, 
and any other animals children can collect 
for this type of discovery 



In crosswise sections of the box, put as many 
sections as kinds of soil the group has to 
work with. In lengthwise sections, divide 
the box in half* into wet 'and dry soil. Place 
insects and animals into the container 6f dif- 
ferent types of wet and dry soil. Then 
study the length of time creature takes to 
settle in each type of soil. Do same with 
other animals and record results. Have chil- 
dren check on facts as to why settlement was 
slow, hasty, or maybe no indication for settle- 
ment was evident at all. 



In what direction do seedlings -grow? 



Shoebox or long narrow cardboard box, sprout- 
ing potato, pot of soil, tumbler gardens 



At one end of the box, place the planted 
sprouting potato plant. Cut a circular hole 
in the opposite end of box. Arrange baffles 
or barriers so that the vine must turn several 
corners and not grow in a straight line to 
reach the light. 



Directions for making a garden tumbler: Cut j 

rectangular piece of blotter and slip it inside 
around the drinking glass. Fill the center of 
the glass with peat moss, cotton excelsior, 
sawdust, or some other similar material. Pur t 
a few seeds between glass and blotter. Keep a 
little water in bottom of glass. 



Select one of the tumbler gardens the * contains 
one or more vigorous seedlings. Tie st.nr. . 
around glass securely so that it will suspena 
when inverted. Observe what then happen.; *•' 
seedlings and growth of plant. 



Can you measure correctly? 

Milliliter graduated columns and beakers, wat r 



Provide each group with 0 - 50 ml. columns and 
100 - 500 ml. beakers. Have children examine 
markings on each. Let each one give each other 
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Y» Leading Question: 
Materials : 



Procedure : 






a require amount of water to put int the 
beaker axiu have each leader check to tee if 
student is able to read and measure required 
amount, lave them read aloud the volume of 
liquid by units on the number lines. 

How accurate a number judge are you? 

Jars or cups of same size for measuring, scale, 
objects such as: tennis balls, lollipops, 

buttons, sugar cubes, pictures containing same 
object, wrapped hard candies, small magnets, 
toothpicks, infinite number of peas, beans, 
rice, etc. 

The teacher might begin by holding up picture (s) 
with several objects, preferably large, of same 
kind and ask students, randomly, for a guess. 
Teacher may continue with the larger objects 
(preferably of same size) then progress to 
smaller objects then to greater quantities from 
the larger to smaller objects. Record range 
of answers. Some students may take an accurate 
count and record to see how close their judg» 
ment is. It is important that this be continued 
with objects of rame size in smaller quantities 
until near accuracy is achieved before tne 
groups tackle smaller objects and greater 
quantities. Teacher might divide class .into 
small groups and see that each group gets a 
piece of dark construction paper to accurately 
see and count quickly the smaller particles, as 
beans, peas, and rice. Then each group might 
choose one or more to estimate while someone 
else takes an accurate count while still another 
does the recording of the estimate and accurate 
answers on paper. Teacher can then take a hand- 
ful of particles and have estimates given, then 
put same particles on construction paper to give 
students a chance to see them spread out if fh' ’ 
care to change their minds. Then the counter 
can count and recorder can compare estimates ritu 
accurate count. 




With some of the objects, some might want to 
weigh to reach an estimate. Some might want 
to square off objects and count objects ale w 
one edge and square this number to get an 
estimate of total number (good in aiding students 
to find area of square or rectangle)# 
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Students can estimate numbers by getting a 
number using ratios* Children might suggest 
if they know how many peas, for example, fill 
a jar, they can figure how many rice grains 
will be used to fill the same jar. They will 
judge how many grains of rice fit the size of 
a pea and slowly fill a jar with peas and a 
jar with a proportionate number of rice grains. 
Children can incorporate ranges of estimates 
by using symbols > for greater than and ^ for 
less than. They will probably want to round 
off numbers when using small particles as rice 
grains. A picture with same objects on it may 
be compared with another picture with a 
multiplicity number as same object and ques- 
tions can be asked. Which has the greater 
number? Does one picture have twice as many 
of (whatever picture contains) than other 
picture (with whatever picture contains) has? 



8. Leading Question: 



Materials : 



Procedure : 



What makes a bean ready for germination? 



2 lb. package of great northern or single-size 
lima beans, large coverings for pans, water 
containers, water, scale 



Divide class into groups, so that there are at 
least two groups working with same variables 
so comparisons can be charted and possible 
conclusions drawn. Any even-numbered groups 
will do; the more groups, the more experimenting, 
the more concluding. Pass out beans, starting 
with 50 in two groups, then pass out an addi- 
tional 50 beans to two more groups, etc. Place 
the beans in a single layer, leaving a little 
space between each. Add 200 milliliters of 
water to each pan. Retard evaporation by 
covering one of the pans in each group overnight. 
Drain the remaining water, if any, in the un- 
covered and covered pans the following day. 
Observe' the change in the beans in each pan. 

Have the students record information on dif- 
ferences of results and the 200 milliliters of 
water. Compare the results between the number 
of beans and the amount of water. Each group 
that started with the same number of beans will 
want to compare results and discuss reasons for 
variations (differences in bean sizes, bean 
distribution of beans, differences in beans 
covered and uncovered, and other variables the 
students might choose to use.) 
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9. Leading Question; 

A. Materials: 
Procedure : 



B. Materials: 
Procedure : 



10. Leading Question: 
Materials : 
Procedure : 



mmm 






What happens to light as it passes through 
substances? 



Cup, coin, water 



Divide the class into groups of four. Have 
each student experience activity. The student 
who acts as experimenter sits at his desk with 
his head supported by placing his hands under 
his chin with elbows firmly on desk. Only the 
eyes may move from side to side. Put coin in 
bottom of empty cup and. move cup across desk 
top (straight horizontal line) until coin is 
visible. Continue moving cup until coin cannot 
be seen. Do the same with a cup filled brimful 
with water. When was the coin seen more? 

(it was when water was in cup. Light traveled 
in straight line in empty cup and eventually 
the side of the cup obstructed the view of the 
coin as the cup was moved farther away. Light 
is bent when passing through one substance to 
another. Light reflected from coin through 
water to the eye.) Children might prove this 
by measuring with ruler the distance from the 
place on the desk at which the coin becomes 
visible to the eye, to the place on the desk 
where the coin becomes totally invisible in 
both the unfilled and the water-filled cups. 



Drinking glass, water, pencil 



Fill glass halfway with water, then stand 
pencil in glass. What is the pencil’s appear- 
ance where it meets with water? (Appears 
bent.) What is the appearance of the pencil 
above the water? (Straight.) 



How can we see ourselves as others see us? 



Two mirrors 



Place the two mirrors together so that their 
edges form a right angle. Look into the corner 
formed by the mirrors. Check closely at the 
images seen. How are they different from the 
images actually seen? (When motions , as wink- 
ing, are performed, one. mirror reverses the 
motion while the second mirror reverses the 
image of the first mirror.) Several activities 
can be used with the mirrors. 
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11. Leading Question: 



Materials : 



Procedure : 



12. Leading Question: 



Materials : 



Procedure : 



Does a person really see himself as he actually 
is? 



Table mirror or long mirror if available, needle, 
thread 



Sit at desk with table model mirror on desk 
top. Pocketbook-sized mirrors will work, but 
they need to be propped so slippage and breakage 
will not occur. What happens if a student 
touches the mirror with the right hand? Does 
the mirror image reach out with its right hand? 
(No, image in mirror is reversed.) Wink with ■ 
left eye. Which eye winks back? (Right) 

Thread a needle, or use any activity which 
requires accuracy, by watching image in mirror. 
(Encourage the students to understand difficulty 
presents itself for plane mirrors reverse actions 
of performers.) 



Can you really see? 



Depth perception box (available from Central 
Science Library), stop watch 



Position yourself so that you only see the white 
and black sticks and not the divider in the mid- 
dle. Position white stick approximately two 
inches from back of box. Allow each person to 
take one practice timed trail using both eyes. 
Manipulate strings so as to position the black 
stick adjacent to the white stick. 



black 




white 



Position sticks as shown in the diagram. If 
you are right-handed, close right eye, and 
manipulate strings so as to position the black 
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stick adjacent to the white stick, (if you 
are left-handed, close left eye.) Record 
time until subject feels he has sticks matched. 



black * 




' white 



Position sticks as shown in the diagram. If 
you are right-handed, close right eye and 
manipulate strings so as to position the black 
stick adjacent to the white stick, (if you are 
left-handed, close left eye.) Record time un- 
til subject feels he has sticks matched. Use 
stop watch. 



black 




white 



Position sticks as shown in the diagram. If 
you are right-handed, close right eye, and 
manipulate strings so as to position the black 
stick adjacent to the white stick. (.If you 
are left-handed, close left eye.) Record time 
until subject feels he has sticks matched. 
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white 
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Record infonnation on the following chart; 



REACTION TIME IN DEPTH PERCEPTION 



OBSERVATIONS 



Name 





Problem 1 


Problem 2 


Problem 3 


Problem 4 


Average* 


Time 












Distance 

Error 













Average only Problems 2, 3, and 4. 



Author : 



John D... Trout III 
School Psychologist 
Bethlehem Area Schools 



13* Leading Question: 



How solid is milk? 



Materials : 



A quart of skim milk, one cup white vinegar, 
double boiler, electric hot plate, several 
glass jars, plastic wrap, cheese cloth, sieve 



Procedure : 



Put some skim milk in a glass jar and cover 
it tightly with plastic wrap. Place this jar 
in a warn place. What happens to the milk? 
How long does it take to come apart? Is it 
smelly? 



Heat some water in the bottom of the double 
boiler. Pub one measuring cup of skim milk 
into a clear glass jar and submerge this milk 
into the hot water for five or six minutes. 
Remove the jar and mix one-fourth cup of white 
vinegar to the milk. What happens? 



Separate the curds (thick part) from the whey 
(water part) by pouring the mixture through 
a sieve. Place the curds on a piece of paper 
toweling and spread them out on a flat surface 
to dry. Do they feel different from the wet 
curds? What does the whey look like? Strain 
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Extended Study: Compare and contrast individual 

scores. 
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lH. Leading Question: 
Materials : 
Procedure : 

Note to teacher: 



15. Leading Question: 
Materials : 



Procedure : 



Note to teacher: 



it through several thicknesses of fresh cheese- 
cloth several times. What color is it? Heat 
the whey in a double boiler. What happens to 
it? _ Cool the whey in the refrigerator and then 
reheat it. Do this several times until the 
remaining part of the liquid evaporates. What 
remains? (Milk sugar). 

Extended Study: Some of the children may want 

to do research to find out what the casein 
(from the curds) and milk sugar (from the whey) 
can be used for. How does the body use these 
elements? 

What number system do computers use? 

Learning Laboratory K 112 Base and Place 

See manual which accompanies the Learning Lab- 
oratory • 

Most computers operate on the binary number 
system or Base 2. 

Extended Study: After understanding of the 

binary system, individuals or the class may 
wish to try adding, subtracting, multiplying, 
and dividing in base 2. 

Are all soils the same? 



Samples of as many different types of soil as 
are available; i.e. soil from the school yard, 
the home garden, soil from around a tree, from 
the banks of a river or creek, from a roadbed, 
from the beach, from the mountains, from a field 

On a table or other flat area, arrange the soils 
into the classifications or groups the children 
suggest. 

Some possible suggestions for classification 
are: 

a. color 
b • texture 

c. acidity (This can be tested with the 
soil testing kit) 

d. geographical location 
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!(•• Leading Question: Which tails exert the greatest pressure when 

they strike an object? 

Materials: Several balls varying in size, shape, weight, 

and composition, two or more sheets of corrugated 
cardboard, books or large blocks , a cardboard 
box, metersticks, ruler or yardstick, chalk, 
crayon, graph paper 

Procedure: Make an inclined plane with the corrugated 

cardboard strips and the blocks. Roll the 
balls down the incline plane two at a time. 
Compare the times each ball takes to roll down 
the incline. Which ball took the least amount 
of time? Which ball took the most amount of 
time? 

Note to teacher: Size and weight have nothing to do with the 

time it takes for an object to fall. All of 
matter is pulled with an equal force. When 
gravity pulls on an object, the pull is the 
same, ounce for ounce or pound for pound, re- 
gardless of the object. 

Once the children have determined that the balls 
have rolled down the inclined plane with the 
same rate of speed, place the box at the bottom 
of the inclined plane. Now allow the children 
to roll each ball down the plane until it hits 
the box near the center of the base line. What 
happens? Mark the floor with a crayon or piece 
of chalk to indicate how far each ball moved 
the box. Which ball moved it the farthest? 

The least? Use a bar graph to record the con- 
clusion of this test. Measure it with the 
meter stick and again use a bar graph to 
record your data. 

Next raise the higher end .of the corrugated 
cardboard plane by putting more books or 
blocks under the one end. Repeat the two 
previous procedures. 

Change the weight of the cardboard box by cot- 
ting rocks, pieces of wood, or other heavy ob- 
jects on the top of the box. Again, roll esc. 
ball into the box. Record the results on 1 e 
bar graph. Raise the angle of the inoliocu. 
plane and again roll each ball into the ox. 
Interpret this data on the bar graph. 
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IV* Leading Question: 



Materials : 



Procedure : 



18. Leading Question: 



Materials : 



Procedure : 



19* Leading Question: 



Materials : 



Procedure : 




What makes a rocket fly? 



Broom, two chairs, glass bottle, two long 
strings, cork for bottle, funnel, two tbs, 
baking soda, £ glass of vinegar 



Place broom across the top of two chairs. Hang 
the bottle from the stick with the long strings. 
Have bottle a few inches from floor. Put the 
soda into the bottle and then with the aid of 
the funnel, pour in the vinegar. Place cork, 
not too tightly, into bottle. Observe results. 
Why does the cork pop off? Why does the bottle 
swing backward? 



Does soap really clean clothes? 

Test tube, water, cooking oil, soap powder 



Put an inch of water, then an inch of oil into 
the test tube. Close the end of the tube with 
your thumb and shake the contents well. What 
happens to the oil? (it forms drops, but 
blends together quickly and oil then gathers on 
top because it’s less dense.) 



Repeat same experiment but dissolve ^ tsp. of 
soap powder in half cup of water and put an 
inch of this solution in the test tube. Now 
add an inch of oil. Shake it. What happens? 
(Solution keeps drops suspended in the water.- 
Soap breaks up the grease film from your 
clothes so the dirt can be washed away.) 



Why doesn't the Empire State Building topple? 



Pencil, box, marble, tape, books, two forks, 
nail, cork 



Lay a pencil on the table and observe what 
happens. Now, stand its point and predict 
what will happen. 



Get a round box with a flat edge and one that 
can roll. A cardboard cheese box works well. 
Fasten a marble with tape to the inside rim. 

So you know where the marble is, put a mark 
on the outside of the lid. Place one book on 
another to form a slope. Hold the box near 
the top of the slope, with the hidden weight 
a little on the downhill side of the box. In 
which direction will the box roll? Now, place 
the box near the bottom of the hill, with the 
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marble weight a little on the uphill side. Now 
predict which way the box will roll. (Up the 
hill.) Why? (Center of gravity is where marble 
is attached. Center of gravity went down, but 

box had to roll up the hill for the weight to 
come down.) 

Extended Study: Push a nail into a cork. Then 

stick a fork on each side of the nail. Put the 
nail on the rim of a glass and slide the nail 
slowly across the rim until the fork is balanced 


20. Leading Question: 


Does fire contain water? 


Materials : 


Ordinary dinner knife, candle flame, cold water, 
towel 


Procedure : 


Have a child breathe on the blade of a knife. 
Observe what happens. Chill the knife blade 
by running cold water over it, then dry it. 

Hold the blade for a few seconds and observe 
again the results. Why did a moist film appear? 
(When gaseous compounds of candle wax is com- 
bined with oxygen in air, water droplets are 
formed. ) 


21. Leading Question: 


How well can you guess? 


Materials : 


Scale; any objects of different sizes, shapes, 
and weight; materials for recording 


Procedure : 


Find the weight of each object. Permit each 
child to give an estimate of each object to 
be weighed, once they have weighed something 
to use as a standard. The difference in 
weights with each of the objects can be cal- 
culated by adding and subtracting. Do the same 
with the metric system, once the children have 
become acquainted with constituents of metric 
system. The students might use an object as 
a standard to go by when weighing same objects 
using the new system. Record results of esti- 
mating and accurate answers. 


22. Leading Question: 


Which metals hold more heat? (Copper? 
Aluminum? Iron? etc. 


Materials : 


Coins, foil, nails, balance scale (homema 'kj, 
paper cups, copper pennies, sauce pan, burner, 
measuring cup, thermometer 


Procedure : 


First construct a homemade balance scale (shown 
in the illustration) containing two balance 
cups. 




2 o Try placing equal amounts of two metals in 
a freezer for a ¥11116 and then add *~hem tc: 
equal amounts of warn water. Which would cool 
the water? How would They compare with the 
cooling effect using an equal amount of ice 
water each time? 

3 * Which will melt more ice? To cneck up wn 
your guess y place equal amounts of metal on 
some ice cubes and compare the holes they make. 





Water Temperature 
Cold Heated 


Rise 'ii. 1 
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Making a balance Scale: Cut a piece of stiff 

cardboard. Punch a hole in the center of the 
cardboard and insert a nail as shown in the 
diagram. Hang a weighing cup at each end of 
the strip of cardboard. Balance the scale on 
two tin cans until the beam is level. 



Scale : 






Sfciff jcoi^board 





Long nail 
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Experiment : 
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23. Leading Question: 


Will objects of relatively the same size weigh 
the same? 


Materials : 


Scale, objects of same and different shape, 
ruler, meter stick, materials for recording 


Procedure : 


Have the students measure all dimensions of 
an object and then estimate weight. Do this 
in both systems. See that they have some sort 
of an idea of something they can use as a 
standard to aid in estimating. Then have them 
weigh for accuracy. Let them record results 
to compare. Graphs can be used if variables 
are limited. 


24. Leading Question: 


How can heights be compared? 


Materials : 


Chalk, board, graph paper, pencil or crayon 


Procedure : 


Have class choose several members to be measured 
Plot results on board, using inches. 

INCHES BOYS 

40 Hon 

47 Don 

53 Bob 

6l Kurt 

Which boy is tallest? Smallest? What is the 
difference in height of tallest and smallest? 
What is Don's height? Graph information, in- 
serting numerals on horizontal axis and names 
on vertical axis or reverse placements. 


Note to teacher: 


For neater work, omit every other vertical 
axis. Fill in one half of the block on either 
side of the vertical line used. Encourage 
child to read number line adverse to block 
counting. 

How do you plan to numerate axis representing 
inches? Is it necessary to start with the 
numeral one? Does each axis have to progress 
by one inch? This can lead to a variety of 
written results which can be examined and dis- 
cussed by all students. 



This can be correlated with the metric system. 
Put a piece of paper on wall and designate with 






a marker the height of student measured. 

Height from floor to mark can be measured by 
meter stick, tabled, and graphed as above I 

mentioned. I 

Leading Question: What makes differences? | 

Materials: Musical instruments 

Procedure: Have children bring in musical instruments. I 

(Good activity on band day.) Let children 
group instruments into any kind of arrange- 
ment. Encourage varieties; size, compostition, } 

type, sounds. Have children predict pitch / 

of sounds by just examining instrument. Why 
does a shorter piano string have a higher tone * 

than a longer string? Infer that when sound 
vibrations travel through a long string or 
tube, the pitch is low; when sound vibrations 
travel through a short string or tube, the 
pitch is high. 
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1. Experiments should he, kept simple, using home made equipment wherever 
possible o 

2. Children should be encouraged, to think about the experiment. Telling 
children answers or reading the answers defeats the purpose of the 
experiment . 

3. Involving pupils in the planning of the experiment is a good technique 
for motivation and provides children with insight into why experiments 
do or do not work. 

4. Sweeping generalizations should not be drawn from one experiment - many 
experiments do not prove anything; they just help pupils understand an 
idea or question. For instance,, just because a magnet picks up a nail, 
pupils must not say that magnets will pick up nails. 

5. Pupils should be allowed to perform experiments insofar as is possible. 

Many science experiments need the other senses beside sight. For instance, 
feeling the force that a strong magnet exerts on an iron nail can be devel- 
oped only through individual manipulation. 

6. Insofar as it is possible the ideas gained through experimenting should 
explain things that happen every day. 

7* It is not always necessary or desirable to have children "write up” each 
experiment as the results may be stultifying to developing natural interest 
in experimenting. However, teachers should be aware of the integrative 
value of science in the curriculum and should judiciously encourage written 
exercises in connection with science experiments. 



8. In many cases it is best to work out experiments before showing the 
youngsters . 

9. Don't be afraid to make mistakes » all demonstrations do not turn out as 
you plan. 

10. Repeat demonstration because some children may be impressed by the showman- 
ship. It takes time to develop science understanding. 

11. Any questions a child asks is an important one but don't answer every 
question - let pupils figure them out for themselves - let them experiment - 
"let's find out" attitude. 

12. Allow children to draw conclusions - allow them to make decisions. 



13. Encourage children to think about their answers - "show me what you mean" 
f attitude. 

}• 



Source s Hints 1-7 s G.Blough & A Huggets Elementary School Science and How to 
Teach It, Dryden Press, N.Y., 1951~PPo* = 23-42 

















STEPS IN PROBLEM SOLVING 



Recognizing The Problem 



f 

? 

j 




Auditory Aids 
Experiments 
Field Trips 



Recording and Braving 
Conclusions from 
Observations 



Applying or Testing 
Conclusions to 
New or Related Problems 



Source : Elementary School Science 

Lehigh County Public Schools 

1959 

o 






GAN TESTING BS USED TO IMPROVE TEACHING? 



We must find ways to measure the results of our teaching if the goal in science 
teaching is to develop understandings ° 

The basic goal for teaching .science in the elementary school is to relate what 
they know to solving problems » Children grasp big ideas > the universal princi- 
ples 9 only as they are put in situations where they must observe - test ideas, 
and think through what in is possible to believe . The very way science is 
taught determines to a great extent how we shall test and what is measured. 

Asking quality questions is basic to good science teaching o By her questions 
the teacher should push boys arid girls to a point where they do not know the 
answers, and then help plan activities to obtain them. Push children to a 
point where certain things the children believe cannot all ’be true. 

At the close of an experience certain questions should be asked and adequate 
means for determining the answer should be found® 

1® Has the child acquired and retained useful information? 

2® Does he have an understanding of the principles involved? 

3® Does he use his knowledge and understanding in daily life? 

Sources Ele me ntar y School. Science^ Bu lletin , Numbe r jjl, January 1 ^6 8° 









The ordinary essay or objective -’type teat does not give answers to these questions 
Consider the following approach . 



I. State the question or problems 
situation than in another^ 



Why does a candle burn longer in one 

II. Have the children relate their experiences with respect to the problem. 



III. Demonstrate and experiment. Have 1 candles and three wide mouthed jars 
(or pint., quart., and 2 quart sizes}. Place candles securely on glass 
or asbestos squares. Have children place jars over the three lighted 
candles at the same time. Observe the orders in which they go out. 
Observe one burning. 

IV. Make a list of hypotheses. (Have ready a ditto sheet covering the 
remaining steps.) Check or choose the best hypothesis to explain 
what happened s 

Hypothesis A. The candles burned until the weight of the air in 

the jars put them out. 

Hypothesis B. The candles burned as long as there was oxygen. 

Hypothesis C. The candles burned until the air was too warm. 

V. Test the hypotheses. Below are several statements of fact. Some have 
been observed in other experiments such as weighing a jar after burning 
a candle in it 5 and burning candles in warm and cold air (indoors and 

outdoors ) . 

Fact 1. The candle went out. in the smallest jar first. 

Fact 2. The air did not increase in weight as the candles burned, 
feet 3 . There was less oxygen in the smaller jars. 

Fact to The uncovered candle burned the longest. 

Fact 5. Candles bum in both warm air and cold air. 

Check for each hypothesis any facts which show it to be wrong. If none 
of the facts show a hypothesis to be false* we shall accept it as true. 

Hypothesis A. The candles burned until the weight of the air in 

the jar put them out. 

1. 2.j/ 3. -4 5. _ 

Hypothesis B. The candle burned as long as there was enough oxygen. 
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Hypothesis C. The candles burned until the air became too warm. 

2. 3. 4. 
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Therefore 9 hypothesis B. is true, while the others are false 
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f VI. Apply to a life situation* Jim was cutting a Jack-o “lantern* When 

l he lit the candle inside he found that it did not burn very brightly 

[ and frequently it went out* 

i r 

Check the statement that best explains the cause* 

\ 1. The candle was not large enough* 

I 

| 

f 2. The pumpkin was too large for the candle to burn brightly. 

I 

I l/3* The openings for the eyes, nose, mouth were too small to 

I let enough oxygen for the candles to burn brighter. 
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